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ABSTRACT 
Physical inactivity and inadequate consumption of fruits and vegetables are known risk factors 
for non-communicable diseases (NCDs). Cognizant of these well-established risk factors to 
optimal health, the World Health Organization (WHO) encourages countries to develop policies 
to minimize these risk factors for their populations. However, few studies have reviewed these 
policies in low-and middle-income countries (LMICs). Moreover, there have been few cross-
national studies from LMICs examining patterns of fruit and vegetable consumption and physical 
activity among adolescent boys and girls. Additionally, several factors are known to influence 
the intake of fruits and vegetables among adolescents. However, few studies in LMICs have 
examined the role that behavioral health policies and associated factors (such as availability of 
food at home, parental support and physical activity) play on consumption of fruits and 
vegetables particularly among adolescents. 
In this dissertation, I first reviewed policies available between 2004 and 2013 to increase fruit 
and vegetable consumption and physical activity behavior among 49 LMICs. Countries were 
selected based on the availability of the Global School-based Student Health Survey (GSHS) 
national data for LMICs (n=49). Information on national policies were obtained from 
government ministries (e.g., Ministry of Health, Ministry of Agriculture, Ministry of Education 
and Ministry of Sports) involved with the formulation of nutrition and physical activity policies, 
WHO databases including the Global Database on the Implementation of Nutrition Action 
(GINA), Nutrition Landscape Information System (NLiS) and the 2011 WHO NCDs Country 
Profiles, as well as abstract and citation databases including Scopus and the US National Library 
of Medicine’s PubMed.  
 iii 
 
The study results showed that of the 49 countries, 28 countries (57%) had policies to increase 
fruit and vegetable consumption and 37 countries (76%) had policies to promote physical 
activity. Strategies identified from policy reviews indicated a focus on schools, communities, the 
general public, the environment, the economy, mass media and an alignment with WHO 
recommendations. Of the 28 countries with fruit and vegetable policies, only five (18%) had 
policies that met the WHO recommendations for daily intake of fruits and vegetables. Likewise, 
of the 37 countries with physical activity policies, only nine (24%) had policies that promoted 
the WHO recommendations for daily physical activity.  
Some progress has been made in developing policies to increase physical activity compared to 
policies to increase fruit and vegetable consumption in LMICs. However, it is important to note 
that most countries are still lagging behind in developing policies to meet the WHO 
recommendations for daily intake of fruits and vegetables and physical activity. 
  
Secondly, I examined the consumption of fruits and vegetables and physical activity behavior 
among adolescents in LMICs using the GSHS data. The total analytic sample was 164,771 
adolescents from 49 LMICs. Descriptive statistics were generated to determine the number and 
percentage of adolescents in each of the LMICs meeting the WHO recommendations. The Rao-
Scott adjusted chi-square statistic was used to test if there was a statistically significant 
difference between adolescent boys and girls in meeting the WHO recommendations. In 
addition, the mean daily servings of fruits, vegetables, fruits and vegetables and physical activity 
behavior were generated for adolescents in each country. The 2-sample t-test was then used to 
determine if the mean serving of fruits, vegetables, fruits and vegetables, and physical activity 
was significantly different between adolescent boys and girls in each country.  
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Across all countries, variations were found in pre-established WHO definitions of adequate fruit 
consumption (>=2 servings daily), vegetable consumption (>=3 servings daily), fruit and 
vegetable consumption (5 servings of 2 fruits & 3 vegetables) and physical activity behavior (60 
minutes daily) among adolescents. In most countries (38 out of 49) less than 50% of adolescents 
consumed two or more servings of fruits daily. The Former Yugoslav Republic of Macedonia 
had the highest percentage (60.3%) of adolescents meeting the recommended intake of >=2 fruits 
daily.  
Vegetable consumption was consistently low; in all countries less than 50% of adolescents 
consumed three servings daily with adolescents in Morocco recording the highest daily 
consumption (40.7%). In addition, Morocco had the highest percentage (29.5%) of adolescents 
consuming five servings of fruits and vegetables daily. Compared to adequate consumption of 
fruits (>=2 servings daily), and vegetables (>=3 servings daily), the percentage of adolescents 
engaging in adequate daily physical activity (60 minutes daily) was much lower. The country 
with the highest percentage of adolescents being active at least 60 minutes/day was India 
(29.5%) with adolescents in Sudan (8.2%) being the least active.  
The study results show that the WHO recommendations for daily consumption of fruits and 
vegetables and physical activity were consistently low among adolescents in all countries. More 
importantly, the study found that adolescent boys were more active than girls and this difference 
was more notable in the Middle East and North African region. 
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Thirdly, I examined adolescent physical environment (presence or absence of fruit and vegetable 
policy in a country and food insecurity), social environment (parental connectedness, supervision 
and bonding) and physical activity to determine if these factors influence consumption of fruits 
and vegetables in LMICs. All adolescent data (with the exception of policy status) was obtained 
from the GSHS between 2004 and 2013. Information on fruit and vegetable policies was 
obtained from government ministries websites (Ministry of Health, Ministry of Agriculture and 
Ministry of Education), the World Health Organization Global database on the Implementation 
of Nutrition Action (GINA), and Nutrition Landscape Information System (NLiS) as well as 
abstract and citations databases including Scopus and the US National Library of Medicine’s 
PubMed. Countries were designated as having policies if the policy document was present at 
least one year before collection of GSHS data. Thirteen countries were designated as having fruit 
and vegetable policies and 11 were designated as not having any policies. The sample included 
89,843 adolescents from 24 countries.  
The study results showed that the presence of fruit and vegetable policy was positively 
associated with adequate consumption of fruits and vegetables {Adjusted Odds Ratio (AOR) = 
2.04; 95%CI (1.74 – 2.40); p-value < 0.001}. Adolescents’ social environment (parental 
supervision) was also positively associated with sufficient intake of fruits and vegetables {AOR 
= 1.62; 95%CI (1.42 – 1.84); p-value < 0.001} among adolescents. Adolescents who were active 
60 minutes daily for 7-days were also more likely to consume >= 5 servings of fruits and 
vegetables daily {AOR = 1.30; 95%CI (1.13 – 1.50); p-value < 0.001} compared to adolescents 
not meeting the WHO recommendations for daily physical activity. In addition, the physical  
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environment (presence of fruit and vegetable policies, food insecurity), social environment 
(parental connectedness, supervision, and bonding) and personal factors (physical activity) of 
adolescents in LMICs were all found to be significant predictors of the daily intake of fruits and 
vegetables. 
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Chapter 1: Background and Significance 
Background 
The epidemic of non-communicable diseases (NCDs) in low-and middle-income countries 
(LMICs) 
According to the WHO (2014), out of the 56 million deaths recorded globally in 2012, NCDs 
accounted for 38 million (68%). Unfortunately, three-quarters (28 million) of all the NCDs 
deaths as well as the majority of premature deaths (82%) occurred in LMICs (WHO, 2014). The 
WHO (2008) projects that deaths caused by NCDs will increase globally by 17% over the next 
ten years and the greatest increase will be seen in the African region (27%) and the Eastern 
Mediterranean region (25%). For example, based on data provided by the WHO, NCDs were 
estimated to cause 36% of total deaths in Benin, 37% in Botswana, 42% in Ghana, 28% in 
Malawi, 32% in Mauritania, 43% in Namibia, 34% in Senegal, 34% in Sudan, 28% in 
Swaziland, 31% in Tanzania and 23% in Zambia in the Sub-Saharan African region (WHO 
2014).  
 
In the Middle East and North Africa, deaths from NCDs were much higher. Algeria recorded 
77% of deaths due to NCDs, in Djibouti, 36%, Egypt 85%, Jordan 76%, Lebanon 85%, Libya 
78%, Morocco 75%, Syria 46%, Tunisia 82%, and Yemen 39% (WHO, 2014). Data from the 
WHO also shows high NCDs death rates in South Asia, that is 60% in India, Maldives 81%, 
Pakistan 50%, and Sri Lanka 75%. Death rates from NCDs in Latin America and the Caribbean 
region also showed a similar trend. For example in Argentina, 81% of deaths were due to NCDs, 
in Belize 65%, Bolivia 59%, Costa Rica 83%, Guatemala 47%, Guyana 67%, Honduras 61%,  
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Jamaica 79%, Peru 66% and in Suriname 68%. In the East Asia and Pacific regions, Fiji 
recorded 80% of deaths from NCDs, in Indonesia 71%, Malaysia 73%, Mongolia 79%, 
Myanmar 59%, Philippines 67%, and in Thailand 71% (WHO 2014). These data from the WHO 
confirms the challenge NCDs place on the health care infrastructure of LMICs. 
 
These deaths from NCDs are primarily from cardiovascular diseases (17.5 million), cancers (8.2 
million), respiratory diseases, including asthma and chronic obstructive pulmonary disease (4 
million) and diabetes (1.5 million) (WHO 2014). Additionally, according to the joint report by 
the Food and Agricultural Organization (FAO) and WHO (2005), NCDs, particularly 
cardiovascular diseases (CVDs), cancer, obesity and type 2 diabetes mellitus, currently kill more 
people yearly than any other cause of death. Four factors, primarily poor diet, physical inactivity, 
tobacco and alcohol use are of importance in the epidemiology of these diseases (FAO/WHO 
2005). 
 
As LMICs improve their economic infrastructure, there has been an increase in poor dietary 
habits (including low intake of fruits and vegetables), sedentary lifestyles, harmful use of alcohol 
and tobacco use (Unwin & Alberti 2006; WHO 2002; Miranda et al. 2008; WHO 2009; WHO 
2011). These health-related behaviors are associated with long-term chronic conditions leading 
to an increase in death from NCDs seen in LMICs (Miranda et al. 2008; WHO 2009; WHO 
2011). In LMICs, these behavioral risk factors are predominantly found in urban areas compared 
to rural areas (Unwin & Alberti 2006; Popkin 1999). This is in part due to the globalization of 
the food supply which has led to a major modification in diets (WHO 2011). For example, in 
many LMICs, there has been a shift from plant-based diets to high-fat, energy-dense diets with a  
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substantial amount of animal-based food, reduced intakes of complex carbohydrates and dietary 
fiber, and reduced fruit and vegetable intakes (WHO 2003; Drewnowski & Popkin 1997). As 
stated earlier, unhealthy diet, physical inactivity, harmful use of alcohol and tobacco use lead to 
four critical metabolic/physiological changes in the body. These metabolic changes are raised 
blood pressure, overweight/obesity, hyperglycemia and hyperlipidemia (WHO 2011). In 2010, 
high blood pressure was the leading risk factor for the burden of disease globally (Lim et al. 
2012). As a result, the behavioral risk factors together with the metabolic/physiological changes 
are contributing to the growing epidemic of NCDs seen in LMICs (WHO 2009). 
 
Health behaviors and NCDs from adolescence to adulthood 
According to the WHO (2003), several factors have an impact on the development of chronic 
diseases during adolescence. These factors include the development of risk factors for chronic 
diseases, the tracking of risk factors throughout life, and the development of healthy or unhealthy 
habits that tend to persist over the life-course (WHO 2003). Adolescence is a very critical 
developmental period because the body composition attained during adolescence usually tracks 
into adulthood (Dietz 1994). According to the WHO (2011) approximately 170 million children 
under age 18 are estimated to be overweight, with the highest prevalence seen in upper-middle-
income countries and the prevalence rate growing fastest in LMICs (Lobstein et al. 2004).  
 
It is important to note that, overweight adolescents have an increased risk of high blood pressure, 
high cholesterol (Daniels 2006), type 2 diabetes, cardiovascular disease (CVD) and cancer 
(Engeland et al. 2004, Biro & Wien, 2010). Several studies conducted over the years have also  
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shown that obesity during childhood and adolescence seems to be an important predictor of adult 
obesity (Whitaker et al. 1997; Guo & Chumlea 1999; Must & Strauss 1999; Deshmukh-Taskar et 
al. 2006) which in turn is associated with high mortality (Engeland et al. 2004). Furthermore, the 
all-cause mortality rate is higher among overweight adolescents (Must & Strauss 1999 & 
Engeland et al. 2004) and an association has been found between adolescent obesity and adult 
mortality (Engeland et al. 2004). In addition, Byrd-Bredbenner et al. (2009) found that symptoms 
of cardiovascular diseases (CVD) develop over many years and often become obvious during 
adulthood. For example, the atherosclerotic plaque has been found in the autopsies of those 
below the age of 20 (Byrd-Bredbenner et al. 2009). 
 
Increasing fruit and vegetable consumption to reduce NCDs 
Low fruit and vegetable consumption is an important modifiable risk factor that is contributing to 
the rising global burden of chronic diseases. It is estimated that up to 2.7 million lives could 
potentially be saved each year if fruit and vegetable consumption was sufficiently increased 
(FAO/WHO 2005). According to Lim et al. (2012), 4.9 million deaths and 4.2% of the global 
Disability-Adjusted Life Years (DALYs) attributed to a diet low in fruits and 1.8 million deaths 
and 1.5% of the global DALYs is attributed to low vegetable intake (Lim et al. 2012). This is 
because; globally, low intake of fruits and vegetables is estimated to cause around 14% of 
gastrointestinal cancer death, 11% of ischemic heart disease, and approximately 9% of death 
from stroke. In addition, consuming fruits and vegetables reduces the risk of cardiovascular 
diseases and also prevents cancer (WHO 2009). 
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Thus, increasing fruit and vegetable consumption among children and adolescents is an 
important public health issue (Rasmussen et al. 2006). The WHO recommends at least 400g (5 
servings) of fruits and vegetables daily. This recommendation is based on reported health 
benefits of fruits and vegetables in epidemiology studies (WHO 2003). However, large 
population groups, including children and adolescents, eat far less than the recommended amount 
of fruits and vegetables, in Asian countries (Omidvar et al. 2003; Shi et al. 2005) and Africa 
(Peltzer & Pengpid 2010; Reddy et al. 2003). Hall et al. (2009) studied global variability in fruit 
and vegetable consumption; they found that the prevalence of low fruit and vegetable 
consumption increased with age but decreased with income.  
 
Potential mechanism of fruits and vegetables in preventing NCDs 
Vegetables are defined botanically as the edible part of the plant and fruits are the mature ovary 
of the plant which encloses the seeds (IARC 2003). From a nutritional stand-point, fruits and 
vegetables are defined as low-calorie foods that are rich in vitamins, minerals, and other 
bioactive compounds and are a good source of fiber (WCRF/AICR I997). Increasing evidence 
shows that dietary patterns with high intake of fruits and vegetables are associated with a lower 
risk of obesity (Serdula et al. 1996; Liu et al. 2002), hypertension (Appel et al. 1997; Appel et al. 
2003), and type 2 diabetes mellitus (Colditz et al. 1992), all established risk factors for 
cardiovascular disease (CVD) (Bazzano et al. 2003).  
 
Dietary fiber, folate, antioxidant vitamins, and potassium are nutrients in fruits and vegetables 
that are associated with lower risk of cardiovascular disease (Bazzano et al. 2003) and other 
NCDs. Each nutrient has specific mechanisms through which it lowers the risk for NCDs.  
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For example, the dietary fiber present in fruits and vegetables work by delaying the absorption of 
carbohydrates after a meal resulting in a decrease in the insulinemic response to dietary 
carbohydrates (Anderson et al. 1995). Fiber is also known to increase satiety, reduce hunger and 
reduces energy intake, thus helping with weight control and obesity prevention (Burton-Freeman 
2000).  According to Wilmink et al. (2000), folate may have vasculo-protective effects.  Folic 
acid and vitamin B12 work by acting as key co-enzymes in the homocysteine metabolism 
(Wilmink et al. 2000). Dietary intake of folate is known to be inversely associated with plasma 
homocysteine level (Bostom et al. 1996; Selhub et al. 2000). Evidence available indicates that 
high levels of homocysteine are associated with an increased risk of CVD (Stampfer et al. 1992; 
Selhub et al. 1995).  
 
Fruits and vegetables are also rich sources of antioxidants such as vitamin E, vitamin C, 
polyphenols, flavonoids, and carotenoids which may help prevent atherosclerosis (Bazzano 
2005). Atherosclerosis is thought to occur in part due to the oxidation of lipids in plaque 
formation (Bazzano 2005). Antioxidants work by reducing the oxidation of low-density 
lipoprotein (LDL) and slow the need for scavenger cells to pick up oxidized LDL (Byrd-
Bredbenner et al. 2009). Potassium in fruits and vegetables also work by lowering blood pressure 
(Whelton et al. 1997) which is a leading risk factor for heart diseases (WHO 2009).  
 
Magnesium works by lowering the risk of developing diabetes mellitus (Colditz et al. 1992; 
Salmeron et al. 1997). Magnesium plays a vital role in insulin action resulting in the 
hypomagnesemia found in people with diabetes (Paolisso et al. 1990). Hypomagnesaemia 
impairs the secretion of insulin, thereby promoting insulin resistance in patients who are diabetic  
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 (Sheehan 1991). Fructose works by stimulating less secretion of insulin from the pancreatic beta 
cells resulting in a lesser rise in postprandial insulin concentration compared to glucose-
containing carbohydrates (Bazzano 2005). Despite these benefits attributed to fruits and 
vegetables, studies show that large populations including children in LMICs do not consume 
adequate amounts of fruits and vegetables (Reddy et al. 2003; Shi et al. 2005; Abudayya et al. 
2009; Peltzer & Pengpid 2010; Doku et al. 2011). 
 
Increasing physical activity to reduce NCDs 
According to the WHO (2009), physical inactivity is the fourth leading risk factor for NCDs and 
accounted for more than 3 million preventable deaths in 2004. Physical inactivity accounts for 
approximately 21–25% of breast and colon cancer burden, 27% of diabetes and approximately 
30% of ischemic heart disease burden (WHO 2009). Research indicates that regular physical 
activity reduces the risk of coronary heart disease and stroke, diabetes, hypertension, colon 
cancer, breast cancer and depression and helps with weight control (WHO 2002; WHO 2008; 
WHO 2009). Among children and youth, physical activity is positively associated with 
cardiorespiratory and metabolic health (Janssen 2007; Janssen & Leblanc 2010: PAGAC 2008). 
Physical activity does not only prevent disease but also improves memory and cognitive 
performance (Hillman et al. 2008), improves mood and sleep quality (Fox 2007; Youngstedt 
2005) and encourages positive self-esteem, particularly among adolescent girls (Schmalz et al. 
2007).  
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According to the WHO (2003), physical activity is a key determinant of energy expenditure and 
individuals who are physically active are less likely to be overweight (Warburton et al. 2006). 
For example, Hirvensalo & Lintunen (2011) found that adolescents who participate in physical 
activity are more likely to continue being active during adulthood. Additionally, reduced 
physical activity is also one of the major factors contributing to the global epidemic of NCDs, 
specifically overweight and obesity (WHO 2003). Among adolescents, the WHO (2011) 
acknowledges that the use of technology around the world has been of immense benefit; 
however, it has also contributed to physical inactivity and Dollman et al. (2007) suggest the 
visual excitement of these technologies keeps youth sedentary. In addition, sedentary or 
physically inactive behaviors such as, television watching among children and adolescents has 
been found to be associated with an increased risk of obesity (Hancox et al. 2004). 
Furthermore, studies have reported a low physical activity trend among both adolescents and 
adults. For example, Guthold et al. (2010) found that only 23.8% and 15.4% of adolescent boys 
and girls met the physical activity recommendations in 34 countries. The authors also found the 
prevalence of physical inactivity to be lowest in Zambia (8.4%) and Egypt (3.7%) but highest in 
India (36.8%) and Uruguay (41.5%). Among adults age 15 and above, Hallal et al. (2012) 
reported that 27·5% (95% Confidence Interval (CI); 27·3–27·7) of people are inactive in Africa, 
43·2% (95% CI; 42·8–43·6) in the Eastern Mediterranean, 17·0% (95% CI; 16·8–17·2) in 
Southeast Asia, and 33·7% (95% CI; 33·5–33·9) in the Western Pacific.  
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Generally, studies indicate that the health benefits young children and adolescents gain from 
being physically active are likely to be similar to the benefits acquired during adulthood (Biddle 
et al. 2004; Riddoch 1998). Lastly, according to the WHO (2003), the metabolic pathway of 
physical activity and nutrients to a large extent are the same and can interact in various ways to 
influence the risk and pathogenesis of several of chronic diseases. Thus, physical activity and 
food intake can be influenced partly by the same policies (WHO 2003). 
 
Significance of study 
Most studies in LMICs have focused on undernutrition, but with the nutrition transition, and as 
countries improve their economies, there has been an increase in risky health behaviors (such as 
low consumption of fruits and vegetables) associated with NCDs (WHO 2009; WHO 2011). 
Additionally, there has also been a decline in energy expenditure, as evidenced by the use of 
motorized transport, labor-saving devices in homes, the phasing out of physically demanding 
manual tasks and doing physically undemanding work during leisure time, all of which are 
associated with a sedentary lifestyle (WHO 2003). Each of these risk factors (low consumption 
of fruits and vegetables and physical inactivity) is responsible for causing several NCDs. 
Therefore, minimizing these risks factors in the population will help prevent NCDs and save 
lives (WHO 2009). 
However, few adolescent health studies in LMICs focus on NCDs, although adolescence serves 
as a critical window for addressing physical inactivity and unhealthy eating behaviors that take 
root during this stage of the life course (Kimm et al. 2002; Neumark–Sztainer et al. 2002) and 
increases the risk of NCDs during adulthood. To this end, Doku et al. (2011) recommend that we 
study fruit and vegetable intake and physical activity in adolescents as these are important in 
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developing policies that will prevent degenerative diseases and promote physical activity and 
healthy life in adulthood. Unfortunately, fewer policies targeting chronic disease risk among 
adolescents have been reported in LMICs (Lachat et al. 2013). To date, there have been few 
cross-LMICs studies focusing on behavioral health policies, patterns, and determinants of fruit 
and vegetable consumption, particularly among adolescents.  
 
Thesis Outline 
Chapter 2 of this dissertation reviews national policy/action plan/guidelines to increase fruit and 
vegetable consumption and physical activity in 49 LMICs, which were published between 2004 
and 2013. Data were collected from government websites (e.g., Ministry of Health, Ministry of 
Agriculture, Ministry of Education and Ministry of Sports) involved with the formulation of 
nutrition and physical activity policies, WHO databases including the Global Database on the 
Implementation of Nutrition Action (GINA), the Nutrition Landscape Information System 
(NLiS) and the 2011 WHO NCDs Country Profiles as well as abstract and citations databases 
including Scopus and the US National Library of Medicine’s PubMed. The review was 
summarized into seven themes namely, school-based, community-based, general public, 
environment, economic, mass media and the WHO recommendations.  
 
In Chapter 3, the aim was to compare fruit and vegetable consumption and physical activity 
behavior patterns among adolescent girls and boys living in 49 LMICs. Data from the Global 
School-Based Student Health Survey (GSHS) (http://www.who.int/chp/gshs/datasets/en/) was 
used to compare fruit and vegetable consumption and physical behavior patterns among 
adolescent boys and girls.  
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Lastly, in Chapter 4, I explore whether there is an association between adolescents’ physical 
environment (presence or absence of fruit and vegetable policy in their country and food 
insecurity), social environment (parental connectedness, supervision, and bonding) and physical 
activity on the daily intake of fruits and vegetables, alone or in combinations, among adolescents 
in LMICs. 
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Chapter 2: Review of policies to increase fruit and vegetable consumption and physical 
activity in 49 LMICs 
 
Abstract 
Inadequate consumption of fruits and vegetables and physical inactivity are known risk factors 
for non-communicable diseases (NCDs). Consequently, in an effort to reduce NCDs, the World 
Health Organization (WHO) encourages world leaders to develop policies to reduce physical 
inactivity and increase fruit and vegetable consumption. However, few studies have reviewed 
these policies in low-and middle-income countries (LMICs) particularly addressing NCDs 
among adolescents. In this study, I reviewed available policies between 2004 - 2013 to increase 
fruit and vegetable consumption and physical activity behavior among 49 countries in LMICs. 
The policies reviewed were coded into actions specifically aimed at increasing fruit and 
vegetable consumption and physical activity. 
Countries were selected based on the availability of the Global School-based Student Health 
Survey (GSHS) national data (2004 – 2013) for LMICs. Information on national policies were 
obtained from government ministries (e.g., Ministry of Health, Ministry of Agriculture, Ministry 
of Education and Ministry of Sports) involved with the formulation of nutrition and physical 
activity policies, WHO databases including the Global Database on the Implementation of 
Nutrition Action (GINA), the Nutrition Landscape Information System (NLiS) and the 2011 
WHO NCDs Country Profiles, as well as abstract and citations databases including Scopus and 
the US National Library of Medicine’s PubMed.  
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The study results showed that of the 49 countries, 28 countries (57%) had policies to increase 
fruit and vegetable consumption and 37 countries (76%) had policies to promote physical 
activity. Seven themes were generated from the policy reviews and these were strategies that 
focused on schools, communities, the general public, the environment, the economy, the mass 
media and the WHO recommendations. Of the 28 countries with fruit and vegetable policies, 
only five countries (18%) had formulated policies that met the WHO recommendations for daily 
intake of fruits and vegetables. Likewise, of the 37 countries with physical activity policies, only 
nine countries (24%) had policies that promoted the WHO recommendations for daily physical 
activity.  
Some progress has been made in developing policies to increase physical activity compared to 
policies to increase fruit and vegetable consumption in LMICs. However, most countries are still 
lagging behind in developing policies to meet the WHO recommendations for daily intake of 
fruits and vegetables and physical activity, which has the goal of reducing the global burden of 
NCDs. 
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Introduction 
According to the World Health Organization (WHO) (2011), non-communicable diseases 
(NCDs) are the leading cause of death globally with approximately 80% of these deaths 
occurring in low-and middle-income countries (LMICs). Recent projections from the WHO 
(2008) indicate that deaths caused by NCDs will increase globally by 17% over the next 10 years 
and the greatest increase will be seen in the African (27%) and the Eastern Mediterranean (25%) 
regions. This is of particular concern since people tend to die at a much younger age from NCDs 
in LMICs than in high-income countries (WHO 2011). 
Major risk factors associated with NCDs include diet and nutrition and these are important 
factors in promoting and maintaining good health throughout the life course (WHO 2002). Low 
fruit and vegetable consumption is an important modifiable risk factor that is contributing to the 
rising global burden of chronic diseases (FAO/WHO 2005). According to Lock et al. (2005), low 
fruit and vegetable consumption globally resulted in 2.7 million deaths and 26.7 million DALYs 
in 2000. Studies show that children’s intake of fruit and vegetable tracks into adolescence 
(Kelder et al. 1994; Resnicow et al. 1998; Lytle et al. 2000) and these food preferences and 
eating habits are maintained into adulthood (Mikkilä et al. 2004).  
In 2002, Expert Consultation by the joint FAO/WHO committee (WHO 2003) on diet, nutrition 
and the prevention of chronic diseases recommended the intake of a minimum of 400g of fruit 
and vegetables per day (excluding potatoes and other starchy tubers) to prevent chronic diseases 
such as heart disease, cancer, diabetes and obesity and also to prevent and alleviate several 
micronutrient deficiencies seen especially in developing countries.  
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Furthermore, in 2004, the joint workshop by the FAO/WHO reached a consensus that a daily 
minimum of 400g of fruits and vegetables should be the ultimate goal for all countries and 
encouraged each country to develop intermediate objectives to reach this goal (FAO/WHO 
2005). As such many countries have accepted this recommendation and many experts and 
organizations have adopted this recommendation in their guidelines (WCRF/AICR I997; WHO 
2003; Byers et al. 2002). Additionally, national and international agencies recommend fruit and 
vegetable consumption from diverse groups since fruits and vegetables differ widely in the 
nutritional content (Bazzano 2005). 
 
Physical inactivity is also a leading risk factor for NCDs and accounted for more than 3 million 
preventable deaths globally in 2004 (WHO 2009). Unfortunately, the prevalence of physical 
inactivity is increasing among LMICs and is considered by the WHO as one of the leading 
causes of death (WHO 2009). Due to the positive association between physical activity and 
cardiorespiratory and metabolic health in children and youth (Janssen 2007; Janssen & Leblanc 
2010: PAGAC 2008), this increase is of particular concern, as most LMICs are also addressing 
high rates of infectious disease (WHO 2009; Catalano et al. 2012; WHO 2014). Due to the 
benefits of physical activity on health, the WHO recommends children and youth between the 
ages of 5–17 have at least 60 minutes of moderate- to vigorous-intensity physical activity daily, 
(WHO 2010) potentially reducing their risk for NCDs. 
 
In 2008, the WHO drafted the 2008-2013 Action Plan for the Global Strategy for the Prevention 
and Control of NCDs for member countries. In the Action plan, the WHO encourages member 
states;  
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1. To develop and implement national guidelines on physical activity for health 
2. To implement school-based programs that are in line with the school health-promoting 
initiative by WHO 
3. To ensure a safe physical environment that supports active commuting, and to also create 
space for recreational activity. For example, by ensuring an increase in the number of safe 
spaces for active play and making sure that walking, cycling and other forms of physical 
activity are accessible to all (WHO 2008). 
 
Conceptual Model 
This study utilizes a schematic model for implementing Global Strategies on Diet, Physical 
Activity and Health (DPAS) at the national level proposed by the WHO in 2006 (Figure 2.1). 
This model was adapted to include factors that could explain how policies and programs and 
their implementation influence healthy behaviors and long-term social, health and economic 
benefits in a population particularly among adolescents in LMICs (Figure 2.1) 
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Figure 2.1: Schematic model for implementation of Global Strategy on Diet, Physical Activity 
and Health (DPAS) at Member State level (WHO 2006) 
  
 
 
                    GNI                                             Age 
                                              Sex 
 
 
 
 
Source: Adapted from the WHO schematic model for Health Policies (WHO 2006). 
 
This adapted schematic model proposes that Ministries of Health in nations provide leadership 
on diet (increased consumption of fruits and vegetables) and physical activity by developing and 
implementing policies that provide a supportive environment for healthy behaviors. According to 
the model, national strategic leadership on diet and physical activity is tasked to provide 
leadership and coordinate action by agreeing on national plans and obtaining funds. At this stage 
of the model, all interested stakeholders (government agencies, nongovernmental agencies and 
the private sector organizations) are needed to be involved.  
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The social environment aspect of the framework is to have activities that impact the creation of 
an environment where healthy choices are easier to make. A supportive environment, for 
example, will ensure the availability and accessibility of healthy food and the creation of an 
environment suitable and safe for physical activity. Also, the supportive policies developed are 
expected to encourage and promote consumption of healthy diet (e.g., increased consumption of 
fruits and vegetables) and physical activity behavior.  
 
The supportive programs will have activities that will implement policies at all levels that one or 
more stakeholders can carry out. The implementations of the supportive environment /policies/ 
programs are expected to help the population (which in this case are adolescents) adapt healthy 
behaviors such as meeting the WHO recommendations of daily fruit and vegetable intake and 
physical activity behavior. These healthy behaviors adopted by the population (adolescents) will, 
in turn, lead to longer-term social, health and economic benefits. Member states are expected to 
monitor and evaluate the impact of actions so as to guide future activities (WHO 2006). 
However, few studies in LMICs have reviewed policies on fruit and vegetable consumption and 
physical activity (Lachat et al. 2013).  
 
Aim 
To conduct a review of policies to increase fruit and vegetable consumption and physical activity 
behavior among 49 countries in LMICs. 
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Methods 
Country Selection 
Country selection was based on the availability of the Global School-based Student Health 
Survey (GSHS) national data (http://www.who.int/chp/gshs/datasets/en/) with a Gross National 
Income of less than $12,616. The GNI of less than $12,616 is the criteria the World Bank used to 
classify of countries as LMICs in 2012 (World Bank 2013). The LMICs included in the study 
(N=49) were Benin, Botswana, Ghana, Malawi, Mauritania, Namibia, Senegal, Seychelles, 
Sudan, Swaziland, Tanzania, Zambia, Algeria, Djibouti, Egypt, Jordan, Lebanon, Libya, 
Morocco, Syria, Tunisia, Yemen, India, Maldives, Pakistan, Sri Lanka, Argentina, Belize, 
Bolivia, Costa Rica, Dominica, Grenada, Guatemala, Guyana, Honduras, Jamaica, Peru, St. 
Lucia, St. Vincent and the Grenadines, Suriname, The former Yugoslav republic of Macedonia, 
Fiji, Indonesia, Malaysia, Mongolia, Myanmar, Philippines, Thailand and Tonga. 
 
Sources of Policy Information 
National documents included in the study were national policy/action plan/guidelines to increase 
fruit and vegetable consumption and physical activity published from 2004 – 2013. To classify 
countries as having policies/action plan/guidelines to increase fruit and vegetable consumption, 
published documents on government websites (e.g., Ministry of Health, Ministry of Agriculture 
and Ministry of Education) were reviewed using the following search terms “Nutrition, fruits, 
vegetables, children, adolescents, schools and NCD.” (Figure 2.2 & Table 2.1) 
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Additionally, the WHO Global database on the Implementation of Nutrition Action (GINA) 
(https://extranet.who.int/nutrition/gina/en/policies/summary),(https://extranet.who.int/nutrition/gi
na/en/programmes/summary) and the Nutrition Landscape Information System (NLiS) 
http://www.who.int/nutrition/nlis/en/ were reviewed using the search terms described above for 
all 49 countries. These databases list policy documents and action plans that are available for 
nutrition specifically fruits and vegetables in WHO member countries. This database also 
provides information on the policy phase of the policy document. That is whether the policy has 
been adopted or not. If no policy document was retrieved, the third search was performed using 
these search terms “Nutrition OR food AND Policy” and country name as well as “Fruits OR 
vegetables AND Policy” and country’s name in the PubMed and Scopus databases. This review 
was started in June 2015 and ended in March 2016. (Figure 2.2 & Table 2.1) 
 
With respect to physical activity, published documents on government websites (Ministry of 
Health, Ministry of Education and Ministry of Sport) were reviewed using the following search 
terms “physical activity, exercise, children, adolescents, schools and NCD.” If no policy/ 
guidelines/action plan documents were retrieved, the second search was done using the 2011 
WHO NCDs Country Profile (WHO 2011). The 2011 NCDs profile specifies if the WHO 
member country has an integrated or topic-specific policy / program / action plan which is 
currently operational for physical inactivity. Unlike the WHO GINA database, the WHO 2011 
NCDs country profile database does not provide documents showing the actual 
policy/guidelines/action plan documents. The third search was conducted using the search terms  
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“Physical activity OR exercise AND policy and country’s name” in PubMed and Scopus 
databases. These citation databases were chosen because PubMed is an important tool for 
biomedical electronic research and Scopus covers a wider journal range (Falagas et al. 2007) 
(Figure 2.2 & Table 2.2). 
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Figure 2.2: Sources of the review of national policies/action plans/guidelines to increase fruit and 
vegetable consumption and physical activities in 49 LMICs 
 
 
 
 
 
 
 
 
 31 
 
Data Analysis 
National policy/action plan/guidelines documents identified and retrieved from the reviews were 
manually coded into actions specifically aimed at increasing fruit and vegetable consumption and 
physical activity in the population. Seven themes, namely, school-based, community-based, 
general public, environmental, economic, mass media and WHO recommendations were 
generated from the policy reviews. These themes were identified based on the strategies that the 
countries intend to use to increase consumption of fruits and vegetables and physical activity in 
the population. I present the results based on themes in Tables 2.3 & 2.4.  
 
Last, if policy documents or government websites were not written in English, then the status of 
the country policy was marked as inconclusive (Table 2.1 & 2.2). The study of Lachat et al. 
(2013) was then used to determine if that country had a policy or not (n = 12 countries) (Table 
2.1 & 2.2). Lachat et al. (2013) performed a systematic review of diet and physical activity 
policies in LMICs officially approved by the national government of the respective countries and 
published between January 1, 2004 and January 1, 2013 with no language restrictions. The 
authors included and analyzed in their study policy documents obtained in Spanish, French, 
Portuguese, or English. The results of the reviews were presented for each country by World 
Bank region based on the seven themes. 
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Results 
In determining the availability of policies/action plan/guidelines to increase fruit and vegetable 
consumption in the 49 countries included in the study, the review showed that 28 countries 
(57%) had fruit and vegetable policies/action plan/guidelines and 37 countries (76%) had 
policies to increase physical activity. A total of, 25 countries (51%) had policies/action 
plans/guidelines to increase both fruit and vegetable consumption and physical activity behavior 
Figure 2.3. 
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Figure 2.3: Results of the selection process for LMICs based on availability of fruit and 
vegetable and physical activity policies 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LMICs with GSHS data available (n=58) 
Countries with GSHS national data (2004 -2013) and 
data on fruit, vegetable or physical activity available 
(n=49).  
Benin, Botswana, Ghana, Malawi, Mauritania, Namibia, 
Senegal, Seychelles, Sudan, Swaziland, Tanzania, Zambia, 
Algeria, Djibouti, Egypt, Jordan, Lebanon, Libya, 
Morocco, Syria, Tunisia, Yemen, India, Maldives, Pakistan, 
Sri Lanka,  Argentina, Belize, Bolivia, Costa Rica, 
Dominica, Grenada, Guatemala, Guyana, Honduras, 
Jamaica, Peru, St. Lucia, St. Vincent and the Grenadines, 
Suriname, Macedonia FYR, Fiji, Indonesia, Malaysia, 
Mongolia, Myanmar, Philippine, Thailand, Tonga. 
 
Countries without GSHS national data 
(n=6) Zimbabwe, Colombia, Ecuador, 
China, Mauritius, Venezuela. 
Countries without fruit, vegetable and 
physical activity data (n=1) Tajikistan 
Countries with GSHS data older than 
2004 (n=2) Uganda, Kenya 
 
 
 
 
 
 
Countries with policies/action plan/guidelines to 
increase fruits and vegetables consumption (n= 
28). Botswana, Ghana, Malawi, Namibia, Seychelles, 
Swaziland, Zambia, Djibouti, Egypt, Jordan, Lebanon, 
Yemen, India, Maldives, Sri Lanka, Belize, Dominica, 
Grenada, Jamaica, St. Lucia, St. Vincent and the 
Grenadines, The Former Yugoslav Republic of 
Macedonia, Fiji, Indonesia, Malaysia, Mongolia, 
Philippines, Thailand 
 
 
 
 
 
Countries with policies/action plan/guidelines 
to promote physical activity (n= 37)  Benin, 
Botswana, Ghana, Malawi, Namibia, Sudan, 
Tanzania, Zambia, Algeria, Djibouti, Egypt, 
Jordan, Lebanon, Morocco, Tunisia, India, 
Maldives, Sri Lanka, Argentina, Belize, Bolivia, 
Costa Rica, Dominica, Grenada, Guatemala, 
Guyana, Jamaica,  St. Lucia, St. Vincent and the 
Grenadines, The Former Yugoslav Republic of 
Macedonia, Fiji, Indonesia, Malaysia, Mongolia, 
Philippines, Thailand, Tonga 
 
 Countries with policies/action plan/guidelines to increase fruit and vegetable 
consumption and physical activity (n=25) Botswana, Ghana, Malawi, Namibia, 
Zambia, Djibouti, Egypt, Jordan, Lebanon, India, Maldives, Sri Lanka, Belize, 
Dominica, Grenada, Jamaica, St. Lucia, St. Vincent and the Grenadines, The Former 
Yugoslav Republic of Macedonia, Fiji, Indonesia, Malaysia, Mongolia, Philippines and 
Thailand. 
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Table 2.1: Review of fruit and vegetable policies/action plans/guidelines published from 2004 – 2013 among Low-and Middle-Income 
Countries with Global School-based Student Health Survey (2004-2013) 
LMICs with 
GSHS DATA 
(2004-2013) 
MOH/ 
(policy year) 
MOA 
 
MOE GINA NLiS PubMed Scopus Other 
ref 
Does 
Country 
have 
F&V 
policy? 
Lachat 
et al. 
(2013) 
Sub-Saharan Africa 
Benin  - - - NA - No No  ? No 
Botswana Yes (2011)   NA No    Yes  
Ghana Yes (2007, 2012)   γ γ    Yes  
Malawi Yes (2007
g
, 2009)   Yes (2009) Yes (2009)    Yes  
Mauritania - - - - - No No  ? No 
Namibia Yes (2013
g
)   No No    Yes  
Senegal No No - - - No No  ? × 
Seychelles√ Yes (2008)   Yes (2008) Yes (2008)    Yes  
Sudan No *** - No  No No  ? No 
Swaziland No No No γD-NCD γD-NCD No No Yes Yes  
Tanzania ¶ (1992) No No Ф (2011) ¶ (1992) No No  ¶ Ф  
Zambia Yes (2006, 2011)   Yes (2011) Yes (2011)    Yes  
           
Middle East and North Africa 
Algeria - - - NA * No No  ? * 
Djibouti - *** *** No No No No  ? Yes 
Egypt√ - - - Yes (2007) 
¶ (1994)  
¶ (1994) No No  Yes  
Jordan Yes (2006)   Yes (2006) No    Yes  
Lebanon No - - Yes
g
 (2013) Yes
g
 (2013)    Yes  
Libya - No - NA * No No  ? * 
Morocco No No - - - No No  ? No 
Syrian Arab 
Republic 
No No No No No No No  No  
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Table 2.1 (cont.) 
Tunisia No No No γDG γDG No No   γDG  
Yemen No No No Yes
g 
(2009) Yes
g 
(2009)    Yes  
           
South Asia 
India ¶1993 No Yes 
(2013) 
No ¶ 1995 Yes 
(2011) 
 Yes 
(2008) 
Yes  
Maldives  No - - Yes (2006) Yes (2006)    Yes  
Pakistan No No No No No No No  No  
Sri Lanka Yes (2009, 2011)   Yes (2010, 
2011) 
Yes (2010, 
2011) 
   Yes  
           
Latin America and the Caribbean 
Argentina - - - NA No No No  ? No 
Belize Yes
g
 (2012)   NA *    Yes  
Bolivia - *** - NA γDG No No  γDG  
Costa Rica - - No γ γ No No  γ  
Dominica No No No No γ Yesg 
(2007) 
  Yes  
Grenada No No No γDG γDG Yesg 
(2007) 
  Yes  
Guatemala No - - γDG γDG No No  γDG  
Guyana No Ф No No No No No  Ф  
Honduras - - - No - No No  ? No 
Jamaica Yes (2004)   Yes (2013)     Yes  
Peru - - - γ γ No No  γ  
St. Lucia No No No γD-NCD γ Yesg 
(2007) 
  Yes  
St. Vincent and 
the Grenadines 
Yes
g 
  γD-NCD γ Yesg 
(2007) 
  Yes  
Suriname No No - γD-NCD γD-NCD No No  γD-
NCD
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Table 2.1 (cont.) 
Europe and Central Asia 
 (Macedonia, 
FYR) 
- - *** NA Yes No No Yes 
(2009) 
Yes  
           
East Asia and Pacific 
Fiji√ Yes (2010, 2013 g)   Yes (2008, 
2010)  
Yes (2008)    Yes  
Indonesia - *** - NA Ф ¶ 2002 ¶ 2002 Yes 
(2005) 
Yes  
Malaysia√ Yes (2010)   Yes (2006) Yes (2006)    Yes  
Mongolia√ - - - Yes 
(2007,2009) 
Yes 
(2007,2009) 
   Yes  
Myanmar No *** *** γDG γDG No No  γDG  
Philippines Yes (2005, 2008)   γ No   Yes 
(2010) 
Yes  
Thailand Yes
g
 (2007)   NA γ    Yes  
Tonga *** No *** No * No No  No  
           
MOH (Ministry of Health), MOA (Ministry of Agriculture), MOE (Ministry of Education), GINA (Global database on the 
implementation of Nutrition Action), NLiS (Nutrition Landscape Information System), NA (Not applicable) *Countries has no policy 
information available; x policy not officially endorsed; - Countries webpage/documents not in English; ¶ Country has policy issued 
before2004; Ф Country has policy but policy does not focus on increasing fruit and vegetable consumption; γ Country has fruit and 
vegetable policy/action plan/guideline but was not publicly available; γDG Country has dietary guidelines policy/action plan/guideline 
but was not publicly available; γD-NCD Country has diet-related policy/action plan/guideline for NCDs prevention but was not publicly 
available; GINA means Global database on the implementation of nutrition action; Ѱ Country has policy not officially endorsed; g –
dietary guideline; ? –cannot determine if country has policy or not, *** websites not accessible; √policy/action plan/guideline adopted
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Table 2.2: Review of physical activity policies/action plans/guidelines published from 2004 – 2013 among Low-and Middle-Income 
Countries with Global School-based Student Health Survey (2004-2013)  
LMICs with GSHS 
DATA (2004-2013) 
MOH/ 
(policy year) 
MOE MOS WHO NCD 
2011 Country 
Profile 
 
PubMed Scopus Other 
ref 
Does 
Country 
have PA 
policy? 
Lachat 
et at. 
(2013) 
Sub-Saharan Africa 
Benin  - - - Yes    Yes  
Botswana Yes (2011)       Yes  
Ghana Yes (2007, 
2012) 
      Yes  
Malawi  Yes (2007
g
)       Yes  
Mauritania - - - No No No  ? No 
Namibia Yes (2013
g
)       Yes  
Senegal No No No No No No  No  
Seychelles No No No No No No  No  
Sudan No - *** No No No Yes 
(2009) 
Yes  
Swaziland No No No No No No  No  
Tanzania No No *** Yes    Yes  
Zambia No No *** Yes    Yes  
          
Middle East and North Africa 
Algeria - - NA Yes    Yes  
Djibouti - *** NA No No No  ? Yes 
Egypt - - - Yes   Yes 
(2007) 
Yes  
Jordan Yes (2006)       Yes  
Lebanon No - - Yes   Yes
g 
2013 
Yes  
Libya - - - No No No  ? * 
Morocco No - - No No No  ? Yes 
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Table 2.2 (cont.) 
Syrian Arab 
Republic 
No No *** No No No  No  
Tunisia No No - Yes    Yes  
Yemen No No *** No No No  No  
          
South Asia 
India Yes (2012)       Yes  
Maldives√ No - - Yes   Yes 
(2006, 
2008) 
Yes  
Pakistan No No No No No No  No  
Sri Lanka Yes (2009, 
2011) 
      Yes  
Latin America and the Caribbean 
Argentina - -  Yes    Yes  
Belize Yes
g
 (2012)       Yes  
Bolivia - - - Yes    Yes  
Costa Rica -   Yes    Yes  
Dominica Yes (2010)      Yes
g 
(2007) 
Yes  
Grenada No      Yes
 
(2007
g
, 
2007) 
Yes  
Guatemala No - *** Yes    Yes  
Guyana Yes (2013)       Yes  
Honduras - - *** No No No  ? No 
Jamaica  Yes (2004)       Yes  
Peru - - *** No No No  ? No 
St. Lucia No      Yes
g
 
(2007) 
Yes  
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Table 2.2 (cont.) 
St. Vincent and the 
Grenadines 
      Yes
g
 
(2007) 
Yes  
Suriname No - *** No No No  ? No 
          
Europe and Central Asia 
The Former 
Yugoslav Republic 
of Macedonia 
- *** *** Yes    Yes  
          
East Asia and Pacific 
Fiji√ Yes (2010) 
(2013)
g
 
     Yes 
(2008) 
Yes  
Indonesia - - - Yes ¶ 1995 ¶ 1995 Yes 
(2005) 
Yes  
Malaysia Yes (2010)      Yes 
(2006) 
Yes  
Mongolia       Yes 
(2007) 
Yes  
Myanmar No *** *** DK No No  ? No 
Philippines       
 
Yes 
(2010) 
Yes  
Thailand Yes(2007
g
)       Yes  
Tonga *** *** *** Yes    Yes  
MOH (Ministry of Health), MOE (Ministry of Education), MOS (Ministry of Sports), *Countries has no policy document available; - 
Countries webpage/documents not in English; ¶ Country has policy issued before 2004; ? – cannot determine if country has policy or 
not; DK –Country responded don’t know, *** websites not accessible; √policy/action plan/guideline adopted 
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Policies/action plan/guidelines themes to increase fruit and vegetable consumption 
Of the 28 countries, seven (25%) had policies/action plan/guidelines that were school-based, four 
countries (14%) had policies/action plan/guidelines that were community-based, 19 countries 
(68%) had policies/action plan/guidelines targeting the general public, three countries (10%) had 
policies/action plan/guidelines that targeted the environment, two countries (7%) targeted the 
economy, four countries (14%) targeted the mass media, and five countries (18%) had strategies 
to meet the WHO recommendations of the daily servings of fruits and vegetables (Table 2.3) 
      
Policies/action plan/guidelines themes to promote physical activity 
Eight countries, (22%) had policies/action plan/guidelines that were school-based, six countries 
(16%) had strategies that were community-based, 16 countries (43%) targeted the general public, 
seven countries (19%) had policies/action plan/guidelines that focused on the environment, one 
country (3%) specifically targeted the economy, seven countries (19%) targeted using mass 
media to promote physical activity and lastly, nine countries (24%) had strategies to meet the 
WHO recommendations of daily physical activity (Table 2.4). 
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Table 2.3: Country-specific policies/action plan/guidelines (2004-2013) to increase fruit and vegetable consumption presented by 
World Bank regions 
 
Policy/Action plans/Guidelines 
Themes  
Country-specific policy/Action plan/Guidelines 
to increase fruit and vegetables 
School-Based 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sub-Saharan Arica 
Ghana 
 Ministry of Health (MOH) to promote the intake of fruits and vegetables among in- and out-
of-school youth (Ministry of Health 2012) 
 MOH recommends fruits and vegetables to be included in the diet of all boarding schools 
 To educate students on the importance of eating fruits and vegetables at home (Ministry of 
Health 2012) 
 A Dietician to supervise the Government’s school feeding program and fruits and 
vegetables will be an important part of the diet (Ministry of Health 2012) 
 In school canteen and compounds, the sale of fizzy drinks like soda to be replaced with 
fruits such as bananas, oranges, and peeled pineapples  
 To discourage students from consuming sweetened drinks by replacing them with fruits 
(Ministry of Health 2012) 
 
Malawi 
 To support schools to establish school gardens and cooking demonstrations that promote 
appropriate food choices and combinations in all public primary schools (Department of 
Nutrition, HIV & AIDS 2009) 
 
Seychelles 
 Every school lunch should contain at least one portion of fruits and vegetables  
 The fruit and vegetable serving should be appealing and easy to eat  
 Vegetables should be served free of added oils or fat, and this includes salad dressings  
 Use healthy school meals as examples in class (Ministry of Health and Social Development. 
Ministry of Education 2008) 
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Table 2.3 (Cont.) 
School-Based 
 
Sub-Saharan Arica 
 
Zambia 
 To encourage the utilization of school gardens, vegetable gardening and fruit tree planting in 
homes and communities to complement the knowledge acquired in class ( National food and 
Nutrition Commission of Zambia 2011) 
 
East Asia and the Pacific 
Fiji 
 To support fruit tree planting exercises on school compounds 
 To promote gardening and enterprise education in all schools  
 Plant fruit trees and establish organic vegetable gardens on school compounds (National food 
and Nutrition Centre & Ministry of Health 2010) 
 
Philippines 
 Promote the use of fruits and vegetables as special prizes or rewards in school affairs and 
public events (Department of Health 2005) 
 
Thailand 
 To add fruits and vegetables to the diet of school children and adolescents (Working 
Groupon Food Based Dietary Guideline for Thai 2007) 
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Table 2.3 (Cont.) 
 
Community-based 
Sub-Saharan Arica 
Malawi 
 To conduct regular community level demonstrations on the preparation and consumption of 
nutritious foods such as fruits, vegetables, legumes (Department of Nutrition, HIV & AIDS 
2009) 
 
Zambia 
 Encourages urban dwellers to grow their own food thereby lowering their food deficit and 
having a good source of fruits and vegetables (Ministry of Health 2006) 
 
South Asia 
India 
 To promote community and household level production of fruits and vegetables (Planning 
Commission Government of India 2008)  
 
East Asia and the Pacific 
Fiji 
 Have community-based food production to increase consumption of fruits and vegetables 
(National food and  Nutrition Centre & Ministry of Health 2010) 
 Promote fruit and vegetable consumption in communities (Fiji Plan of Action for Nutrition 
Advisory Committee (FPAN AC) et al. 2010)  
General Public Sub-Saharan Arica 
Malawi 
 Eat a fruit after every meal 
 Add oil rich foods such as groundnuts or soya flour or cooking oil to green or yellow 
vegetables to enhance Vitamin A absorption in the body 
 Eat green leafy vegetables with Vitamin C-rich foods such as citrus fruits, tomatoes to 
facilitate iron absorption from vegetables 
 Eat locally available or indigenous and fresh foods rather than exotic or highly processed 
foods (Ministry of Health 2007) 
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Table 2.3 (Cont.) 
General Public Sub-Saharan Arica 
Namibia 
 Eat a variety of vegetables and fruits, preferably fresh and locally available indigenous 
varieties (Ministry of Health and Social Services 2013) 
 Eat snacks low in energy such as fruits, vegetables, legumes and whole grain foods 
(Ministry of Health and Social Services 2013) 
Middle East and North Africa 
Jordan 
 Increase the consumption of fruits and vegetables, legumes, whole grains and nuts (Ministry 
of Health and WHO 2006) 
 
Lebanon 
 Eat a variety of fruits such as apples, pears, citrus fruits, melons, berries, etc. 
 Eat whole fruit instead of fruit juice so as to get more fiber and antioxidants hidden in the 
fruit peel 
 Limit the intake of dried fruit such as (dried dates, figs, or apricots and raisins) as these are 
more energy dense than fresh fruit 
 Eat less canned fruit as they contain sugar-containing syrup 
 Eat a variety of vegetables of all colors (such as green, orange, white and red)  
 Consume at least one dark green and one orange vegetable daily 
 Consume vegetables with their peel so as to get lots of fiber and antioxidants  
 Reduce the intake of canned vegetables as these mostly have salt solution used as 
preservatives 
 Ensure that vegetables are not overcooked in order to preserve the nutrients. Also to 
minimize nutrient loss and maintain flavor, boiling should be substituted with stir-fry and 
steaming (The American University of Beirut 2013) 
 
Yemen 
 Encourage the daily intake of balanced diets containing grain products and fruits and 
vegetables (Ministry of Public Health and Population Primary Health Care 2009) 
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Table 2.3 (cont.) 
General Public Middle East and North Africa 
Yemen 
 Vegetables are to be eaten fresh daily (Ministry of Public Health and Population Primary 
Health Care 2009)  
 
 South Asia 
India 
 Eat plenty of fruits and vegetables  
 Include soft vegetables and fruits in young children’s diet 
 Consumption of locally grown fresh and seasonal vegetables and fruits are preferred 
(National Institute of Nutrition 2011) 
 Drink natural and fresh fruit juices instead of carbonated beverages (National Institute of 
Nutrition 2011) 
 Have at least 300g of vegetables daily for every individual  
 In addition 100g of fresh fruit should be consumed regularly (National Institute of Nutrition 
2011) 
  
Maldives 
 To ensure that the percentage of children who consume at least 1 portion of fruit and 
vegetable daily increase to75% in 2015 (Ministry of Health 2006) 
 
Sri Lanka 
 Adults need a minimum of 400g of fruits and vegetables daily 
 Individuals should have at least 9 tablespoons of cooked vegetables or 3 cups of raw 
vegetable salads a day 
 With respect to fruits, one can have 1 - 2 medium size fruits (bananas, oranges, mangoes) or 
1 - 1 ½ cups of cut fruit/fruit salad or 1-1 ½ cup of pure fruit juice or 4 - 6 table-spoons of 
dried fruit a day (Nutrition Division-Ministy of Health 2011) 
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Table 2.3 (cont.) 
General Public Latin America and the Caribbean 
Belize 
 Encourage increased consumption of fruits and vegetables 
 Promote the intake of different types of local fruits 
 Eat breakfast with a fruit each morning 
 Eat fruits for snack 
 Include fruits as part of a meal 
 Replace puddings and cakes for desserts with fruit salads 
 Prepare smoothies by blending fruits and freezing them and making interesting drinks from 
fruits 
 Use fruits to make snow ice and fruit blocks 
 Add fruits to vegetable salads and cereals 
 Consume  local fruits  when in season  
 Add vegetables to meat and rice dishes 
 Use vegetables as part of a meal 
 Add vegetables to soups 
 Add two or three vegetables to stir-fries 
 Make interesting drinks from vegetables such as carrots, pumpkins, cucumber (Ministry of 
Health 2012)   
 
Jamaica 
 To increase the consumption of fruits and vegetables among young children and adolescents 
(Health Promotion & Protection. Ministry of Health 2004) 
Dominica 
 Consume more vegetables and fruits daily (Albert et al. 2007)  
 
Grenada 
 Eat larger amounts of fruits and colored vegetables (Albert et al. 2007)   
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Table 2.3 (cont.) 
General Public Latin America and the Caribbean 
St. Vincent and the Grenadines 
 Consume more fruits and vegetables daily (Albert et al. 2007) 
 
St. Lucia 
 Eat vegetables, starches, peas or beans daily (Albert et al. 2007) 
 Consume more vegetables and fruits daily (Albert et al. 2007) 
East Asia and the Pacific 
Fiji 
 Encourage the proper processing of local food, fruits and vegetables (National food and 
Nutrition Centre & Ministry of Health 2010)  
 Increase the percentage of the total population consuming at least three servings of fruits 
and vegetables per day to 50% in 2014 (FPAN, AC 2010)  
 
Indonesia 
 Eat fruits and vegetables daily (National Development Planning Board 2007) 
  
Malaysia 
 Eat fruits daily 
 Eat vegetables daily (National Coordinating Committee on Food and Nutrition 2010) 
 
Philippines 
 Increase the intake of fruits and vegetables to reduce health risk (Department of Health 
2005)  
 Eat a healthy diet with more fruits and vegetables (Department of Health 2005)  
 
Thailand 
 Eat a variety of vegetables with each meal (Working Group on Food Based Dietary 
Guideline for Thai 2007) 
 Eat fruits regularly as a snack or after meals (Working Group on Food Based Dietary 
Guideline for Thai 2007) 
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Table 2.3 (cont.) 
Environment South Asia 
Sri Lanka 
 Facilitate access to adequate, nutritious, safe and quality foods (vegetable and fruit in home 
and farm gardens) (Ministry of Healthcare and Nutrition 2010) 
East Asia and the Pacific 
Indonesia 
 Encourages food farming to ensure accessibility and availability of food balanced nutrition 
including fruit and vegetables(National Development Planning Board 2007)  
Philippines 
 To promote the availability of whole, fresh fruits and vegetables in public markets, 
supermarkets and stores (Department of Health 2005) 
Economic Sub-Saharan Arica 
Botswana 
 To provide subsidies for healthy foods, particularly fruits and vegetables, to vulnerable 
groups (Ministry of Health 2011) 
East Asia and the Pacific 
Philippines 
 Encourages the provision of subsidies/ tax breaks on healthy food such as fruits and 
vegetables so as to increase consumption (Department of Health 2008) 
 
 
Mass media 
Middle East and North Africa 
Jordan 
 Conduct advocacy campaigns to increase awareness of the importance of healthy and low 
calorie/low-fat food. For example vegetables and seasonal fruits (Ministry of Health and 
WHO 2006) 
East Asia and the Pacific 
Indonesia 
 Increase promotion of fruit and vegetable consumption through a balanced nutrition eating 
pattern in the frame to prevent degenerative diseases  
 Increase socialization and advocacy for consumption of fruits and vegetables(National 
Development Planning Board 2007) 
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Table 2.3 (cont.) 
Mass Media East Asia and the Pacific 
Malaysia 
 Promote fruit and vegetable intake (National coordinating committee on food and nutrition 
2006) 
 Promotes an increase in the proportion of individuals consuming fruits and vegetables 
(National Coordinating Committee on Food and Nutrition 2006)  
 
Mongolia 
 Provide information and education to the population to increase fruit and vegetable 
consumption (Ulaanbaatar 2007) 
 To promote the intake of fruits and vegetables (Ulaanbaatar 2007)  
World Health Organization 
recommendation 
Sub-Saharan Africa 
Ghana 
 Recommends consuming at least five servings of a variety of fruits and vegetables daily 
(MOH 2012) 
Namibia 
 Eat at least two servings of fruit daily (Ministry of Health and Social Services 2013) 
Middle East and North Africa 
Lebanon 
 Recommends consuming 2 servings of fruits daily and 2-3 servings of vegetables daily (The 
American University of Beirut 2013) 
South Asia 
Sri Lanka 
 Eat at least 5 servings of fruits and vegetables daily (Nutrition Division-Ministy of Health 
2011)  
East Asia and the Pacific 
Malaysia 
 Eat at least 5 servings of fruits and vegetables daily (National coordinating committee on 
food and nutrition 2010)  
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Table 2.4: Country-specific policies/action plan/guidelines (2004-2013) to promote physical activity presented by World Bank regions 
 
Policy/Action 
plans/Guidelines Themes  
Country-specific policy/Action plan/Guidelines 
to promotes physical activity 
School-Based 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sub-Saharan Africa 
Ghana 
 To make physical education mandatory in all schools (Ministry of Health 2007) 
 Physical education sessions in Basic and Senior High Schools to be less theoretical but more 
practical with outdoor and indoor games (Ministry of Health 2012) 
 
Botswana 
 To increase sports activities in schools (Ministry of Health 2011)  
South Asia 
Maldives 
 Mandatory physical activities-3 periods per week (Department of Public Health 2008) 
Latin America and the Caribbean 
Jamaica 
 Have aerobic competition among Preparatory and Primary Schools, and cheerleading 
competition among Secondary schools (Health Promotion & Protection 2004) 
 Organize dance competitions for boys and girls youth clubs (Health Promotion & Protection, 
Ministry of Health 2004) 
 
Dominica 
 To make physical activity mandatory at all levels of education by 2011(Ministry of Health 
Government of the Commonwealth of Dominica 2010)  
 
Grenada 
 Include in National School Healthy Lifestyle Policy compulsory physical education 
(Government of Grenada 2013) 
 All school children need to be exposed to physical education as a means of increasing 
physical activity for the prevention of NCDs (Government of Grenada 2013) 
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Table 2.4 (cont.) 
 
School-Based 
 
Latin America and the Caribbean 
Guyana 
 Mandatory physical activity in all grade schools (Ministry of Health Guyana 2013) 
 A draft curriculum of physical education in primary schools (Ministry of Health Guyana 
2013) 
 Promote physical education from primary through secondary schools (Ministry of Health 
Guyana 2013) 
 Physical education to be put on the time table from Nursery to Secondary schools (Ministry 
of Health Guyana 2013) 
East Asia and the Pacific 
Mongolia 
 Engage in active movement or exercise during lunch breaks in school (Ulaanbaatar 2007) 
Community-based Latin America and the Caribbean 
Jamaica 
 Have sports/fitness program at or near work places 
 Develop recreational/social activities for employees 
 Have after-school facilities and activities for children of employees 
 Encourage communities such as churches, citizens associations and civic organizations to 
engage in organized exercise programs  
 Encourage health clubs, sports and recreation organizations and places of leisure to promote 
organized activity for all ages 
 Have community safe zones to promote health and fitness activities in parks island–wide 
(Health Promotion & Protection, Ministry of Health 2004) 
Grenada 
 Promote physical activity/wellness programs in work places (Government of Grenada 2013)  
Guyana 
 The Guyana Livestock Development Authority (GLDA) has put in place a wellness club to 
ensure the physical well-being (such as physical exercise) of the entire staff of the Ministry 
(Ministry of Health Guyana 2013) 
 52 
 
Table 2.4 (cont.) 
Community-based Latin America and the Caribbean 
 Guyana 
 Trained coaches and community volunteers on the importance of physical activity (Ministry 
of Health Guyana 2013) 
 
East Asia and the Pacific 
Fiji 
 To conduct two trainings annually among Community Health workers and key community 
leaders on physical activity (FPAN AC 2010) 
  
Mongolia 
 Engage in active movement or exercise during lunch breaks at workplaces (Ulaanbaatar 
2007) 
 
Philippines 
 Encourages community activity organization to promote regular physical activity 
(Department of Health 2005) 
General Public Sub-Saharan Africa 
Ghana 
 Engage in physical activity at home, at work and during recreation (Ministry of Health 2012) 
 To target sedentary workers such as secretaries, drivers and market women who may be at 
high-risk of NCDs to engage in physical activity. 
 
Malawi 
 To exercise regularly every day such as walking and jogging (Ministry of Health 2007)  
 
Namibia 
 Physical activities such as working in the field, pounding maize, fast walking, digging, 
fishing, football, netball, swimming, volleyball and tennis are encouraged (Ministry of health 
and SocialServices 2013) 
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Table 2.4 (cont.) 
General Public Middle East and North Africa 
Jordan 
 To develop a national strategy for the promotion of exercise and physical activity (Ministry 
of Health and WHO 2006). 
Lebanon 
 Get moving and engage in physical activity daily (The American University of Beirut 2013)  
 Reduce the time spent being physically inactive (such as sitting in front of the computer, 
watching television or playing video games) (The American University of Beirut 2013)  
 For weight loss, people should engage in greater than 30 minutes of moderate-intensity 
exercise most days of the week (The American University of Beirut 2013) 
South Asia 
India 
 To exercise regularly and be physically active to maintain ideal body weight (National 
Institute of Nutrition 2011) 
 Games/sports should be encouraged among children and adolescents (National Institute of 
Nutrition 2011) 
 Moderate intensity physical activity is recommended for health and wellbeing (National 
Institute of Nutrition 2011)  
 Have at least 45 minutes of moderate-intensity physical activity for at least 5 days in a week 
to reduce the risk of NCDs 
 To lose weight the recommended physical activity is at 60 minutes of moderate- to vigorous-
intensity physical activity on most days of the week (National Institute of Nutrition 2011)  
Maldives 
 To increase the percentage of adults having 150 minutes of physical activity weekly to 65% 
in 2015 in the prevention of NCDs (Ministry of Health 2006) 
Latin America and the Caribbean 
Belize 
 Keep active and make physical activity as part of the daily routine  
 Choose to use stairs instead of elevators 
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Table 2.4 (cont.) 
General Public Latin America and the Caribbean 
Belize 
 Walk instead of driving when going on short distances 
 Instead of using telephone, walk to your neighbor 
 Engage in community-based sporting activities 
 Park your car a little distance away from your destination and walk to your destination 
 Play with family members in physical games (Ministry of Health 2012) 
Dominica 
 Make physical activity a part of your daily life (Albert et al. 2007) 
Grenada 
 Be more physically active. Get moving (Albert et al. 2007) 
 
St. Vincent and the Grenadines 
 Get moving! Increase daily physical activity (Albert et al. 2007) 
 
St. Lucia 
 Keep moving and be more active daily (Albert et al. 2007) 
East Asia and the Pacific 
Malaysia 
 Be active daily (National coordinating committee on food and nutrition 2010)  
 Engage in activities that increase flexibility, strength, and endurance of muscles 2-3 times 
per week (National coordinating committee on food and nutrition 2010))   
 Reduce physical inactivity and sedentary behavior (National coordinating committee on food 
and nutrition 2010)  
 
Mongolia 
 Walking or cycling at least 30 minutes daily (Ulaanbaatar 2007) 
 Children and Youth to engage in fitness exercises three times a week for at least 20 minutes 
(Ulaanbaatar 2007)  
 Moderate exercise for at least one hour daily to maintain body weight (Ulaanbaatar 2007) 
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Table 2.4 (cont.) 
General Public East Asia and the Pacific 
Philippines 
 Engage in regular physical activity (Department of Health 2005) 
 
Thailand 
 Exercising 20-30 minutes at least 3 to 5 times per week to maintain proper body weight 
(Working Group on Food Based Dietary Guideline for Thai 2007) 
Environment Sub-Saharan Africa 
Sudan 
 To develop appropriate facilities for all ages that promote physical activity (Federal Ministry 
of Health Republic of Sudan 2009) 
South Asia 
Maldives 
 To ensure safe and supportive environments are in place to promote health and wellbeing of 
people  
 To increase the percentage of islands developed based on land use plans with space allocated 
for physical activity and are accessible to disabled persons to 100% by 2015 (Ministry of 
Health 2006) 
 There should be increased usage of the beach and sea for physical activity (Department of 
Public Health 2008) 
 Future housing and urban development plans should be compatible with health and safety in 
addition to allowing for adequate space and facilities for physical activity (Department of 
Public Health 2008)  
Latin America and the Caribbean 
Grenada 
 Promote supportive space and time for physical activity (Government of Grenada 2013)  
Guyana 
 Mandatory provision for physical activity in new building development (Ministry of Health 
Guyana 2013) 
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Table 2.4 (cont.) 
Environment Latin America and the Caribbean 
Guyana 
 Advocating for increase in public facilities to increase physical activity in the population 
(Ministry of Health Guyana 2013) 
East Asia and the Pacific 
Indonesia 
 To increase physical activity by providing sports facilities and open space (National 
Development Planning Board 2007) 
 
Mongolia 
 To  improve access and quality of sports related areas and facilities as well as ensuring safety 
of the population (Ulaanbaatar 2007)  
 
Philippines 
 The local government units to build parks and areas for recreation and physical activity. For 
example building bicycle lanes and walk paths (Department of Health 2005) 
 
Economic Latin America and the Caribbean 
Guyana 
 Allocated funds (100 million Guy $) for the development of community ground and sports 
equipment (Ministry of Health Guyana 2013)  
 
Mass media Sub-Saharan Africa 
Ghana 
 The public to be educated to appreciate that minimal physical activity is more beneficial than 
inactivity (Ministry of Health 2012) 
 
Botswana 
 The Ministry of health to be responsible for leading a wider health promotion campaign to 
increase physical activity (Ministry of Health 2011) 
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Table 2.4 (cont.) 
Mass media Sub-Saharan Africa 
 Sudan 
 To promote awareness of the importance of exercise in weight management and health 
(Federal Ministry of Health Republic of Sudan 2009)  
 
Latin America and the Caribbean 
Grenada 
 Promote campaign to emphasize the benefits of physical activity (Government of Grenada 
2013) 
 
Guyana 
 Ongoing mass physical activity is in place  
 Special programs have been created to use sports to promote healthy lifestyle (Ministry of 
Health Guyana 2013) 
 
East Asia and the Pacific 
Indonesia 
 Increase promotion of physical activity to prevent degenerative disease (National 
Development Planning Board 2007) 
 
Philippines 
 Promote physical activity and maintenance of normal body weight (Department of Health 
2005)  
World Health Organization 
recommendation 
Sub-Saharan Africa 
Ghana 
 Have moderate-intensity physical activity for at least one hour on most days for children 
 Thirty minutes on most days of the week for adults (Ministry of Health 2012) 
 Adults to combine moderate- and vigorous-intensity activities to meet the weekly physical 
activity recommendation (Ministry of Health 2012) 
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Table 2.4 (cont.) 
World Health Organization 
recommendation 
Middle East and North Africa 
Lebanon 
 Engage in at least 30 minutes of moderate-intensity physical activity for 5 days per week for 
weight maintenance (The American University of Beirut 2013)  
 
South Asia 
India 
 The recommendation of children and adolescents is at least 60 minutes of physical activity 
daily (National Institute of Nutrition 2011) 
 
Sri Lanka 
 Engage in 30 minutes of physical activity per day on most days of the week 
 The 30 minutes of physical activity per day could be broken down into shorter periods if 
necessary. For example, 10 minutes each of three brisk walks or cycle rides 
 Young people between the ages of 5-18 years should have 60 minutes daily of moderate-to 
vigorous intensity that is developmentally appropriate and involves a variety of activities 
(Nutrition Division-Ministy of Health 2011) 
 
Latin America and the Caribbean 
Jamaica 
 To increase the number of persons having moderate levels of physical activities for 30 
minutes daily (Health Promotion & Protection 2004) 
Guyana 
 Promote at least 60 minutes of physical activity for children (Ministry of Health Guyana 
2013)  
East Asia and the Pacific 
Fiji 
 Recommended daily physical activity is at least 30 minutes of moderate physical activity 
(WHO et al. 2013)  
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Table 2.4 (cont.) 
World Health Organization 
recommendation 
East Asia and the Pacific 
Fiji 
 Recommended daily physical activity is at least 30 minutes of moderate physical activity 
(WHO et al. 2013)  
 
Malaysia 
 Have at least 30 minutes of moderate-intensity physical activity on at least five to six days 
and if possible daily 
 Children and adolescents to have 60 minutes or more of either moderate or vigorous 
intensity physical activity daily (National coordinating committee on food and nutrition 
2010) 
 
Philippines 
1. Recommends a minimum of 30 minutes daily or most days of moderate intensity (5 or more 
days per week) and vigorous intensity (3 or more days of the week) physical activity 
(Department of Health 2005) 
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Discussion 
The study results showed that 28 countries (57%) had formulated policies to increase fruit and 
vegetable consumption despite all the countries agreeing to do so in 2004 (FAO/WHO 2005). 
The study results are consistent with the work of (Lachat et al. 2013) who also found that only 36 
countries (31%) out of the 116 countries had strategies to increase consumption of fruits and 
vegetables in the population. 
 
In addition, only 18% (5/28) of countries had strategies to meet the WHO recommendations of 5 
servings of fruits and vegetables daily. This is low considering that in 2002, the Expert 
Consultation by the FAO/WHO (WHO 2003) on diet, nutrition and the prevention of chronic 
diseases recommended the intake of a minimum of 400g of fruits and vegetables per day 
(excluding potatoes and other starchy tubers). This is to prevent chronic diseases such as heart 
disease, cancer, diabetes and obesity and also to prevent and alleviate several micronutrient 
deficiencies seen especially in developing countries. Furthermore, in 2004, all countries agreed 
that 400g of fruits and vegetables should be the ultimate goal for all countries and encouraged 
each country to come up with intermediate objectives to reach this goal (FAO/WHO 2005). This 
shows that most countries are still lagging behind in developing policies to increase fruits and 
vegetables as agreed upon during the meeting. 
 
With respect to physical activity, the study results showed that about 76%; (37/49) of countries 
had formulated policies to promote physical activity. Most of the strategies (43%) were targeted 
towards promoting physical activity to the general public. Also, only 24% (9/37) of countries had 
formulated policies geared towards meeting the WHO daily physical activity recommendations.  
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Of these Ghana, India, Sri Lanka, Guyana and Malaysia recommended children and adolescents 
to meet the WHO recommendations by having at least 60 minutes daily of moderate-to vigorous-
intensity physical activity. India was the only country that encouraged the general public to 
engage in physical activity beyond the WHO recommendations for adults. This was seen in the 
dietary guidelines for Indians by the National Institutes of Health (National Institute of Nutrition 
2011), where Indians are encouraged to have at least 45 minutes of moderate-intensity physical 
activity for at least 5 days in a week to reduce the risk of NCDs. In line with the WHO 2008-
2013 Action Plan for the Global Strategy for the Prevention and Control of NCDs (WHO 2008), 
that requires member countries to implement school-based programs for physical activity. I 
found that 22% (8/37) of countries had formulated policies with the aim of promoting physical 
activity in schools. Of these, Ghana, Maldives, Dominica, Grenada and Guyana proposed 
mandatory physical education in schools. 
 
I also found that only a few of the countries with policies targeted the environment and the 
economy. For example, only 7% and 10% of the countries with fruit and vegetable policies 
targeted the economy and the environment. Rather most countries with policies targeted the 
general public. It is important to note that if fruits and vegetables are unavailable as well as 
unaffordable, education alone might not increase consumption of fruits and vegetables in the 
population (Miller et al. 2016; Lee 2016). As such, Miller et al. (2016) recommends that policies 
to increase intake of fruits and vegetables should enhance availability as well as affordability. 
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The study had several strengths. It is one of the few to incorporate reviews of policies from the 
Government ministries involved in nutrition and physical activity, WHO databases (GINA, NLiS 
and the 2011 NCD Country Profiles) and the national citation database such as PubMed and 
Scopus. This helped me to thoroughly retrieve as many policies publicly available as possible. In 
addition, my results contribute to the database on a compilation of policies from LMICs. Also, 
this study presents the policy results in themes to determine the specific target groups of the 
formulated policies in the respective countries. For example, these themes helped identify 
policies that may directly reach the adolescents’ population. Despite these strengths, the study 
has some limitations. First, the searches were limited due to language barriers. This presents 
some level of information bias since I was unable to do a thorough policy review for Non-
Anglophone countries compared to Anglophone countries. Also, in my review I found that some 
countries had formulated fruit and vegetable and physical activity policies before 2004 and since 
the study was limited to policies from 2004-2013, I did not present the policies of those countries 
in my results.  
 
Conclusion 
From the study results, much progress has been made in formulating policies to increase physical 
activity compared to fruit and vegetable consumption. In addition, there was an increase in the 
number of countries that had formulated policies to meet the WHO recommendations for daily 
physical activity than the daily intake of fruits and vegetables. Despite the progress made in 
formulating policies, I found that most LMICs are still lagging behind in developing policies to 
specifically meet the WHO recommendations for daily intake of fruits and vegetables and 
physical activity which is aimed at reducing the global burden of NCDs. 
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Policy Implications 
I found that few of the policies reviewed specifically targeted the adolescent population, 
although adolescence serves as a critical window for addressing physical inactivity and 
unhealthy eating behaviors that take root during this stage of the life course (Kimm et al. 2002; 
Neumark–Sztainer et al. 2002) increasing the risk of NCDs during adulthood. It is important for 
governments in LMICs to formulate policies and have programs that target the adolescent 
population through the creation of an environment where healthy choices are easier to make. I 
recommend first educating students on the importance of eating fruits and vegetables and being 
physically active. Secondly, school authorities will need to create a positive environment in 
schools by making physical education part of the school’s curriculum. Third, governments will 
need to allocate resources and funds to schools through school feeding programs and making 
fruits and vegetables an important part of the school meals. Lastly, policy makers will need to 
provide subsidies for healthy foods, particularly fruits and vegetables (Miller et al. 2016; Lee 
2016) among low income communities and ensure safe environments for physical activity.   
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Chapter 3: A comparative study of fruit and vegetable consumption and physical activity 
behavior patterns among adolescent girls and boys in 49 LMICs 
 
Abstract 
Physical inactivity and low consumption of fruits and vegetables during adolescence may persist 
through adulthood, putting adolescents at risk of developing chronic diseases. Studies mostly 
from high-income countries have reported differences in the fruit and vegetable consumption and 
physical activity between adolescent boys and girls. However, there have been few studies from 
LMICs examining patterns of these health-related behaviors as well as gender differences. In this 
study, I examined the consumption of fruits and vegetables and physical activity behavior among 
adolescent boys and girls in LMICs. Country selection (n=49) was based on the availability of 
Global School-Based Student Health Survey (GSHS) data from 2004 to 2013. The total analytic 
sample was 164,771 adolescents from 49 LMICs. 
Across all countries, variations were found in pre-established WHO definitions of adequate fruit 
consumption (>=2 servings daily), vegetable consumption (>=3 servings daily), fruit and 
vegetable consumption (5 servings of 2 fruits & 3 vegetables) and physical activity behavior (60 
minutes daily) among adolescents. In most countries (38 out of 49) less than 50% of adolescents 
consumed two or more servings of fruits daily. The Former Yugoslav Republic of Macedonia 
had the highest percentage (60.3%) of adolescents meeting the recommended intake of >=2 fruits 
daily.  
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Vegetable consumption was consistently low; in all countries less than 50% of adolescents 
consumed three servings daily with adolescents in Morocco recording the highest percentage 
(40.7%). Similarly, adolescents in Morocco had the highest percentage (29.5%) consuming five 
servings of fruits and vegetables daily. The country with the highest percentage of adolescents 
being active at least 60 minutes/day was India (29.5%) with adolescents in Sudan (8.2%) being 
the least active.  
With respect to the mean daily intake of fruit, adolescents in St. Vincent and the Grenadines 
recorded the highest servings (2.3), whereas adolescents in Libya, Yemen and Mongolia 
consumed less than one serving of fruit daily. Adolescents in Morocco recorded the highest 
mean daily servings (2.5) of vegetables and fruit and vegetables (4.6) whereas adolescents in 
Maldives and Libya ate less than one serving of vegetables daily. In addition, the mean daily 
intake of fruits and vegetables was five servings for girls in Morocco. For physical activity, 
adolescents in India recorded the highest mean weekly physical activity (207.96 minutes) and 
adolescents in Pakistan (98.88 minutes) and the Philippines (97.5 minutes) recorded the least. 
In general, the study found adolescent boys to be more active than girls and this difference was 
more notable in the Middle East and North African region. Nonetheless, the number of 
adolescents achieving the WHO recommendations for daily consumption of fruits and vegetables 
and physical activity was consistently low in all countries. 
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Introduction 
Globally, the leading risk factors for mortality are high blood pressure (which account for 13% 
of deaths), tobacco use (9%), high blood glucose (6%), physical inactivity (6%) and overweight 
and obesity (5%). Taken together, these risk factors are responsible for the worldwide increase in 
NCDs such as heart disease, diabetes and cancer (WHO 2009). Fortunately, NCDs can be 
prevented, mostly by reducing the four main behavioral risk factors; tobacco use, harmful use of 
alcohol, physical inactivity and unhealthy diet (WHO 2011). As such the WHO recommends the 
intake of a minimum of 400g of fruit and vegetables per day which is equivalent to 5 servings of 
fruits and vegetables.  This is to prevent chronic diseases such as heart disease, cancer, diabetes 
and obesity and also to prevent and alleviate several micronutrient deficiencies seen especially in 
developing countries. This recommendation is due to the benefit of consuming fruits and 
vegetables reported in epidemiologic studies (WHO 2003).  
Despite this recommendation, studies indicate that adolescents eat far less than the recommended 
five daily servings of fruits and vegetables. For example, a study by Peltzer & Pengpid (2010) in 
seven African countries (Botswana, Kenya, Senegal, Swaziland, Tanzania, Uganda, and Zambia) 
found that most adolescents (77.5%) did not meet the recommended daily servings of fruits and 
vegetables. Specifically, in Botswana (70.8% of adolescent boys and 72.1% of adolescent girls); 
Kenya (81.9% of boys and 77.2% of girls); Senegal (80.2% of boys and  78.9%); Swaziland 
(81.4% of boys and 81.6% of girls); Tanzania (57.1% of boys and 56.6% of girls); Uganda 
(82.7% of boys and 77.8%of girls) and  Zambia (67.8% of boys and 69.8% of girls) did not meet 
the recommended five servings of daily fruits and vegetables. Similarly, in Ghana, Doku et al. 
(2011) found that 56% and 48% of adolescents rarely (≤3 days/week) ate fruits and vegetables  
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respectively. In China, Shi et al. (2005) found that less than 50% of school children ate fruits 
daily. Also, in the North Gaza strip of Palestinian Territories, Abudayya et al. (2009) found that 
only 11.6% of boys and 16.2% of girls consumed fruits daily.  This shows that fruit and 
vegetable consumption is consistently low in many LMICs. 
 
Studies have also shown gender differences with respect to the daily intake of fruits and 
vegetables. For example, in a review of determinants of fruit and vegetable intake among 
children and adolescents, Rasmussen et al. (2006) found that of the 49 studies reviewed, 27 
studies found that girls had a higher intake of fruits and/or vegetables compared to boys. In 18 
studies, there were no differences in the intake of fruits and vegetables between adolescents’ 
boys and girls. Lastly, in four studies, the authors found that boys had a higher intake compared 
to girls (Rasmussen et al. 2006).  
 
Also, the benefits of physical activity have been reported in epidemiologic studies and the WHO 
recommends children and youth between the ages of 5–17 have at least 60 minutes of moderate- 
to vigorous-intensity physical activity daily (WHO 2010). However, authors have shown that 
physical activity declines during adolescence, especially among girls (Nader et al. 2008; Troiano 
et al. 2008). For example, in an examination of physical activity patterns among adolescents 
using the Global School-based Student Health Survey (GSHS) and the Health Behavior in 
School-aged Children (HBSC) survey, Hallal et al. (2012) found that 80.3% of adolescents 
between 13 -15 years from 105 countries (mostly from LMICs) did not meet the recommended 
daily physical activity (60 minutes per day or more of moderate to vigorous physical activity). 
Hallal et al. (2012) also found that girls were less active than boys.  
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Similarly, in 2010, the WHO found that globally 81% of adolescents aged 11−17 did not meet 
the recommended daily physical activity guidelines of 60 minutes of moderate-to-vigorous daily 
physical activity (WHO 2014). The study results showed that adolescent girls recorded a higher 
percentage (84%) of insufficient physical activity compared to adolescent boys (78%) (WHO 
2014). Comparing insufficient physical activity among adolescents in the WHO regions, Eastern 
Mediterranean Region (88%), the African Region (85%) and the Western Pacific Region (85%) 
recorded the highest insufficient physical activity. Lastly, in all WHO regions adolescent girls 
were less active than boys (WHO 2014). Thus, the adolescent period is a very important period 
to encourage and create a conducive environment to be active, thereby minimizing the risk of 
NCDs, especially among girls. 
 
Aim 
To compare fruit and vegetable consumption and physical activity behavior patterns among 
adolescent girls and boys in 49 LMICs. 
 
Hypothesis 
The null hypothesis is that there are no differences between the fruit and vegetable consumption 
and physical activity behavior patterns among adolescent girls and boys in LMICs. 
The alternate hypothesis is that there are differences between the fruit and vegetable 
consumption and physical activity behavior patterns among adolescent girls and boys in LMICs. 
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Methods 
Study design and sampling method 
This study utilizes the ecologic study design to compare patterns of fruit and vegetable 
consumption and physical activity of adolescents among countries and regions demarcated by the 
World Bank as LMICs. The World Bank regions are Sub-Saharan Africa, Middle East and North 
Africa, South Asia, Latin America and the Caribbean, Europe and Central Asia and East Asia 
and the Pacific (World Bank 2013). The study also utilizes a convenience sampling method in 
selecting LMICs used in the study. The convenience sampling method made it possible to 
include as many countries with publicly available data and also to be able to determine 
differences between these health behaviors among adolescent boys and girls in the various 
countries and regions demarcated by the World Bank.  
 
Data and Sample 
The primary data source is the Global School-based Student Health Survey (GSHS). The GSHS 
is a standardized survey developed by the WHO in collaboration with the United Nations 
International Children’s Emergency Fund, the United Nations Educational, Scientific and 
Cultural Organization, and the United Nations Program on HIV/AIDS, with technical assistance 
provided by the Centers for Disease Control and Prevention. The GSHS is a collaborative 
surveillance project designed to help countries measure and assess health behaviors and 
protective factors among students between the ages of 13 to 17 years. It helps countries develop 
priorities, establish programs, and advocate for resources for youth health programs and policies. 
(http://www.cdc.gov/gshs/).  
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The GSHS has ten key questionnaire modules, which include; alcohol use, dietary behaviors, 
drug use, hygiene, mental health, physical activity, sexual behaviors, tobacco use, violence and 
unintentional injury. It is administered to students during a regular class period to obtain data on 
health behaviors and protective factors (http://www.cdc.gov/gshs/pdf/GSHSOVerview.pdf). 
 
The sampling design involves a two-stage cluster sample design. During the first stage of 
sampling, schools are selected with probability proportional based on their reported enrollment 
size. At the second stage, classes in the selected schools are selected randomly and students in 
the selected class are eligible to participate in the study irrespective of their ages. The GSHS is 
self-administered and students enter their answers. Data collection is conducted by trained 
survey administrators during one regular class period. Informed consent is obtained from 
students, parents and/or school officials. Further information can be found at 
(http://www.who.int/chp/gshs/methodology/en/). 
 
After data collection, the Survey administrators and coordinators collate the answer sheets and 
send them to the Center for Disease Control and Prevention (CDC) for scanning and processing. 
The data is then processed using the same data edits from each country to ensure comparability 
across countries (http://www.cdc.gov/gshs/pdf/gshs-data-users-guide.pdf) (CDC & WHO 2013). 
As of December 2013, 90 countries (mostly LMICs) had completed the GSHS, and 
representatives from over 120 countries have been trained to administer the GSHS 
(http://www.cdc.gov/gshs/pdf/GSHSOVerview.pdf). GSHS data from 2004 to 2013 that was 
publicly available for LMICs (http://www.who.int/chp/gshs/datasets/en/) as designated by the 
World Bank (2013) (http://librarians.acm.org/sites/default/files/wdi2013.pdf) was used.  
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These are countries that had a gross national income (GNI) of less than $12,616 in 2012 (World 
Bank 2013). The total number of countries with GSHS national data publicly available with a 
GNI of less than $12,616 was 49. Survey data on dietary behaviors (e.g., Fruit and vegetable 
(FV) intake), and physical activity (PA) behaviors available for adolescents were used. Figure 
3.1 shows the LMICs included in the study (n=49 countries). 
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Figure 3.1: Selection process for LMICs based on available GSHS national data between 2004-
2013 on fruits and vegetables and physical activity behavior of adolescents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
LMICs with GSHS data available (n=58) 
Countries with GSHS national data (2004 -2013) and data on 
fruit, vegetable or physical activity available (n=49).  
 
Benin, Botswana, Ghana, Malawi, Mauritania, Namibia, 
Senegal, Seychelles, Sudan, Swaziland, Tanzania, Zambia, 
Algeria, Djibouti, Egypt, Jordan, Lebanon, Libya, 
Morocco, Syria, Tunisia, Yemen, India, Maldives, 
Pakistan, Sri Lanka,  Argentina, Belize, Bolivia, Costa 
Rica, Dominica, Grenada, Guatemala, Guyana, Honduras, 
Jamaica, Peru, St. Lucia, St. Vincent and the Grenadines, 
Suriname, Macedonia FYR, Fiji, Indonesia, Malaysia, 
Mongolia, Myanmar, Philippine, Thailand, Tonga. 
 
Countries without GSHS national data 
(n=6) Zimbabwe, Colombia, Ecuador, 
China, Mauritius, Venezuela. 
 
Countries without fruit, vegetable and 
physical activity data (n=1) Tajikistan 
 
Countries with GSHS data older than 
2004 (n=2) Uganda, Kenya 
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Survey Measures 
The survey measures used were based on the following GSHS questions: 
(http://www.who.int/chp/gshs/GSHS_Core_Modules_2009_English.pdf) 
 
Fruit; i) “During the past 30 days, how many times per day did you usually eat fruits?” 
Response options were; (A) I did not eat fruit during the past 30 days (B) Less than one time per 
day (C) 1 time per day (D) 2 times per day (E) 3 times per day (F) 4 times per day (G) 5 or more 
times per day.  
 
Vegetables; ii) “During the past 30 days, how many times per day did you usually eat 
vegetables?” The response options were (A) I did not eat vegetables during the past 30 days (B) 
Less than one time per day (C)1 time per day (D) 2 times per day (E) 3 times per day (F) 4 times 
per day (G)5 or more times per day. 
 
Physical Activity; iii) “During the past 7 days, on how many days were you physically active for 
a total of at least 60 minutes per day?” The response options; A) 0 days B) 1 day C) 2 days D) 3 
days E) 4 days F) 5 days G) 6 days H) 7 days. 
 
Data Analysis 
The data was analyzed using SPSS version 21 software (SPSS, Inc., Chicago, IL). The GSHS 
employs a complex sampling design, and the data were analyzed taking into account this 
sampling design. The weighting process was also used and this process adds weights, stratum 
and primary sampling unit (PSU) to every student record in the GSHS data file to reflect the  
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weighting process and the 2-staged sampling design. The weight variable allows generalizability 
of the GSHS results to the entire students’ population whereas the stratum and PSU account for 
the 2-stage sample design used for the GSHS. Specifically, the stratum reflects the GSHS 
sampling process at the first level which is done in schools and the PSU reflects the second level 
of GSHS sampling process done in classrooms (http://www.cdc.gov/gshs/background/pdf/gshs-
data-users-guide.pdf) (CDC & WHO, 2013). 
 
Descriptive statistics were generated to determine the number and percentage of adolescents in 
each of the LMICs meeting the WHO recommendations of i) adequate servings of fruits (2 or 
more/day) and inadequate (less than 2/day) ii) consuming adequate servings of vegetables  (3 or 
more/day) and inadequate (less than 3/day), iii) consuming adequate servings of fruits and 
vegetables: adequate (5 servings/day) and  inadequate (less than 5 servings/day) iv) physical 
activity: adequate (active 60 minutes for 7days) for each country and by World Bank regions. In 
generating the descriptive statistics, the variables took values of 1 (two otherwise) for i) 
consumption of fruits: adequate (2 or more/day), ii) consumption of vegetables: adequate (3 or 
more/day), iii) consumption of fruits and vegetables: adequate (adequate on both fruits and 
vegetables), iv) PA: adequate (60 minutes/day). 
 
Secondly, a Rao-Scott adjusted chi-square statistic was used to test if there was a statistically 
significant difference between adolescent boys and girls in meeting the WHO recommendations 
of daily fruit servings, daily vegetable servings, daily fruit and vegetable servings and daily 
physical activity for each country.  
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Thirdly, the mean daily servings of fruits, vegetables, fruits and vegetables and physical activity 
behavior were generated for adolescents in each country. In obtaining interval level variables for 
the daily servings of fruits and vegetables, the following coding was generated from the 
following GSHS survey questions and responses.  
Table 3.1: A table showing the coding criteria for the GSHS survey questions  
GSHS Survey question Survey Response Coding 
 
Fruit; i) “During the past 30 
days, how many times per day 
did you usually eat fruits?” 
(A) I did not eat fruit during the past 30 
days  
0 
(B) Less than one time per day  0 
(C) 1 time per day 1 
(D) 2 times per day 2 
(E) 3 times per day 3 
(F) 4 times per day 4 
(G) 5 or more times per day 5 
   
Vegetables; “During the past 
30 days, how many times per 
day did you usually eat 
vegetables?” 
(A) I did not eat fruit during the past 30 
days 
0 
(B) Less than one time per day 0 
(C) 1 time per day 1 
(D) 2 times per day 2 
(E) 3 times per day 3 
(F) 4 times per day 4 
(G) 5 or more times per day 5 
   
Physical Activity; iii) “During 
the past 7 days, on how many 
days were you physically 
active for a total of at least 60 
minutes per day?” 
A) 0 days 0 
B) 1 day 60 minutes 
C) 2 days 120 minutes 
D) 3 days 180 minutes 
E) 4 days 240 minutes 
F) 5 days 300 minutes 
G) 6 days 360 minutes 
H) 7 days 420 minutes 
 
The fourth procedure involved using a 2-sample t-test to determine if the mean serving of fruits, 
vegetables, fruits and vegetables and physical activity were significantly different between 
adolescent boys and girls in each country. 
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Results 
Table 3.2 shows the characteristics of the study participants from the 49 countries included in the 
study. The unweighted sample size ranged from 1,175 for Yemen to 25,507 for Malaysia.  
Table 3.2: The unweighted frequencies and weighted percentages of adolescent girls and boys in 
Low-and Middle-Income Countries from the Global School-based Student Health Survey (2004-
2013) (N=164,771 adolescents from 49 LMICs). 
 
 
 
 
 
LMICs 
Total  N (unweighted) of  
all adolescents included in 
the study 
 
 
N (weighted %) of adolescents by gender 
Sub-Saharan Africa 
Benin  
2690 
Girls 931 (33.1) 
Boys 1740 (66.9) 
Botswana  
2197 
Girls 1199 (51.4) 
Boys 979 (48.6) 
Ghana  
6236 
Girls 2917 (46.6) 
Boys 3207 (53.4) 
Malawi  
2359 
Girls 1210 (48.8) 
Boys 1054 (51.2) 
Mauritania  
2063 
Girls 1069 (45.5) 
Boys 964 (54.5) 
Namibia  
6367 
Girls 3352 (54.8) 
Boys 2931 (45.2) 
Senegal  
3154 
Girls 1404 (40.4) 
Boys 1707 (59.6) 
Seychelles  
1432 
Girls 740 (50.3) 
Boys 677 (49.7) 
Sudan  
2224 
Girls 1344 (47.5) 
Boys 847 (52.5) 
Swaziland  
3680 
Girls 1908 (51.2) 
Boys 1736 (48.8) 
Tanzania  
2176 
Girls 1114 (55.3) 
Boys 1026 (44.7) 
Zambia  
2257 
Girls 1101 (45.8) 
Boys 1052 (54.2) 
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Table 3.2 (cont.) 
Middle East and North Africa 
Algeria  
4532 
Girls 2326 (51.9) 
Boys 2150 (48.1) 
Djibouti  
1777 
Girls 761 (39.8) 
Boys 1013 (60.2) 
Egypt  
2568 
Girls 1350 (49.7) 
Boys 1182 (50.3) 
Jordan  
2197 
Girls 954 (49.5) 
Boys 1224 (50.5) 
Lebanon  
2286 
Girls 1220 (53.3) 
Boys 1064 (46.7) 
Libya  
2242 
Girls 1259 (49.9) 
Boys 948 (50.1) 
Morocco  
2924 
Girls 1373 (44.6) 
Boys 1514 (55.4) 
Syria  
3102 
Girls 1859 (48.8) 
Boys 1243 (51.2) 
Tunisia  
2870 
Girls 1453 (49.5) 
Boys 1379 (50.5) 
Yemen  
1175 
Girls 432 (33.0) 
Boys 678 (67.0) 
South Asia 
India  
8130 
Girls 3568 (41.9) 
Boys 4481 (58.1) 
Maldives  
3227 
Girls 1752 (50.6) 
Boys 1453 (49.4) 
Pakistan  
5192 
Girls 1287 (38.8) 
Boys 3897 (61.2) 
Sri Lanka  
2611 
Girls 1459 (50.0) 
Boys 1132 (50.0) 
Latin America and the Caribbean 
Argentina  
1980 
Girls 994 (52.0) 
Boys 957 (48.0) 
Belize  
2112 
Girls 1110 (51.8) 
Boys 992 (48.2) 
Bolivia  
3696 
Girls 1743 (49.0) 
Boys 1792 (51.0) 
Costa Rica  
2679 
Girls 1382 (49.6) 
Boys 1287 (50.4) 
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Table 3.2 (cont.) 
Dominica  
1642 
Girls 924 (48.8) 
Boys 714 (51.2) 
Grenada  
1542 
Girls 843 (55.1) 
Boys 688 (44.9) 
Guatemala  
5592 
Girls 3001 (47.5) 
Boys 2510 (52.5) 
Guyana  
2392 
Girls 1328 (51.5) 
Boys 1034 (48.5) 
Honduras  
1779 
Girls 909 (53.1) 
Boys 839 (46.9) 
Jamaica  
1623 
Girls 817 (48.6) 
Boys 778 (51.4) 
Peru  
2882 
Girls 1462 (49.4) 
Boys 1402 (50.6) 
St. Lucia  
1276 
Girls 730 (54.9) 
Boys 539 (45.1) 
St. Vincent and the 
Grenadines 
 
1333 
Girls 699 (52.7) 
Boys 627 (47.3) 
Suriname  
1698 
Girls 828 (50.7) 
Boys 864 (49.3) 
Europe and Central Asia 
The Former Yugoslav 
Republic of 
Macedonia  
 
2114 
Girls 1054 (47.6) 
Boys 1034 (52.4) 
East Asia and Pacific 
Fiji  
1673 
Girls 952 (50.2) 
Boys 714 (49.8) 
Indonesia  
3116 
Girls 1624 (50.1) 
Boys 1479 (49.9) 
Malaysia  
25507 
Girls 12729 (49.8) 
Boys 12732 (50.2) 
Mongolia  
5393 
Girls 2854 (51.7) 
Boys 2516 (48.3) 
Myanmar  
2806 
Girls 1408 (49.2) 
Boys 1396 (50.8) 
Philippines  
5290 
Girls 2986 (50.5) 
Boys 2279 (49.5) 
Thailand  
2767 
Girls 1396 (51.5) 
Boys 1365 (48.5) 
Tonga  
2211 
Girls 1186 (48.4) 
Boys 1006 (51.6) 
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Table 3.3 shows the generated descriptive statistics determining the number and percentage of 
adolescents who are meeting the WHO recommendations. This includes i) met the fruit 
recommendation (2 or more/day) or did not meet fruit recommendation (less than 2/day), ii) met 
the vegetable recommendation (3 or more/day) or did not meet vegetable recommendation (less 
than 3/day), iii) met the fruit and vegetable recommendation (5 servings/day) or did not meet 
fruit and vegetable recommendation (less than 5 servings/day), iv) physical activity: met 
recommendation (active 60 minutes for 7days) or did not meet daily physical activity 
recommendation. The results are presented for each country and by World Bank regions. 
 
The study results also showed variation in terms of meeting the WHO recommendation for daily 
fruit and vegetable consumption and daily physical activity among adolescents in the 49 
countries included in the study. In most countries, less than 50% of adolescents consumed two or 
more fruits per day, with the exception of Malawi (52.4%), Seychelles (59%), Tanzania (51.9%), 
Algeria (52.5%), Egypt (53.6%), Lebanon (50.7%), Morocco (52.8%), Tunisia (52.9%), Grenada 
(54.9%), St. Vincent and the Grenadines (59.1%) and Macedonia FYR (60.3%). The Former 
Yugoslav Republic of Macedonia recorded the highest percentage (60.3%) of adolescents 
meeting the WHO recommendation for daily fruit intake and adolescents in Mongolia recorded 
the lowest percentage (17.2%) of daily fruit intake (Table 3.3). 
 
Vegetable consumption was consistently low in all countries compared to fruit consumption. All 
countries had less than 50% of adolescents consuming three or more servings of vegetables per 
day. Morocco had the highest percentage (40.7%) of adolescents consuming the recommended  
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daily vegetable intake and adolescents in Argentina (8.6%) and Peru (8.9%) recording the least 
percentage of adolescents consuming three or more servings of vegetable daily among the 49 
countries (Table 3.3). 
 
With respect to meeting the five servings of fruits and vegetables, adolescents in Morocco 
recorded the highest percentage (29.5%) and adolescents in Argentina (4.8%), Libya (5.4%) and 
Peru (5.9%) recording the lowest. Lastly, adolescents in India were the most active (29.5%) in 
terms of meeting the WHO recommendation for daily physical activity. Only 8.2% of 
adolescents in Sudan met the daily recommendation for physical activity and were the least 
active among the 49 countries included in the study (Table 3.3). 
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Table 3.3: Pattern of fruit and vegetable consumption and physical activity among adolescents in Low-and Middle-Income Countries 
from the Global School-based Student Health Survey (2004-2013) (N=164,771 adolescents from 49 LMICs). 
 
 
Fruit servings recommendations Vegetable servings 
recommendations 
Fruit & vegetable servings 
recommendations 
Physical activity 
recommendations 
LMICs ≥ per 2day 
 
< 2 per day ≥ 3 per day 
 
< 3 per day ≥ 5 servings 
per day 
<5 servings 
per day 
60mins daily 
for 7days 
60mins daily 
for  < 7days 
N (weighted %) 
Sub-Saharan Africa 
Benin 834 (33.2) 1855 (66.8) 449 (17.3) 2237 (82.7) 262 (10.4) 2423 (89.6) 699 (25.6) 1979 (74.4) 
Botswana 846 (38.7) 1335 (61.3) 481 (22.1) 1680 (77.9) 289 (12.9) 1871 (87.1) 251 (12.0) 1873 (88.0) 
Ghana 2958 (49.4) 3212 (50.6) 2177 (37.3) 4007 (62.7) 1448 (24.9) 4688 (75.1) 782 (13.0) 5314 (87.0) 
Malawi 1274 (52.4) 1060 (47.6) 612 (23.7) 1736 (76.3) 407 (15.7) 1921 (84.3) - - 
Mauritania 649 (31.9) 1381 (68.1) 542 (27.6) 1456 (72.4) 328 (16.9) 1655 (83.1) 242 (12.5) 1764 (87.5) 
Namibia - - - - - - 592 (10.7) 5494 (89.3) 
Senegal 1006 (32.5) 2125 (67.5) 497 (15.9) 2642 (84.1) 298 (9.7) 2822 (90.3) 341 (11.1) 2766 (88.9) 
Seychelles 847 (59.0) 580 (41.0) 495 (34.5) 929 (65.5) 385 (26.9) 1036 (73.1) 252 (18.7) 1113 (81.3) 
Sudan 559 (25.3) 1614 (74.7) 405 (19.2) 1779 (80.8) 218 (10.0) 1938 (90.0) 188 (8.2) 1976 (91.8) 
Swaziland 1305 (36.0) 2345 (64.0) 520 (14.7) 3143 (85.3) 295 (8.4) 3339 (91.6) - - 
Tanzania 1115 (51.9) 1045 (48.1) 812 (38.3) 1345 (61.7) 579 (27.9) 1564 (72.1) 517 (23.1) 1626 (76.9) 
Zambia 939 (43.9) 1237 (56.1) 443 (22.0) 1729 (78.0) 240 (12.3) 1871 (87.7) 184 (9.7) 1813 (90.3) 
Middle East and North Africa 
Algeria 2228 (52.5) 2281 (47.5) 1369 (30.3) 3143 (69.7) 899 (20.6) 3593 (79.4) 683 (15.5) 3802 (84.5) 
Djibouti 786 (44.0) 980 (56.0) 611 (34.5) 1150 (65.5) 404 (23.0) 1350 (77.0) 269 (15.6) 1504 (84.4) 
Egypt 1386 (53.6) 1133 (46.4) 484 (18.0) 2049 (82.0) 366 (14.0) 2131 (86.0) 367 (14.1) 2157 (85.9) 
Jordan 856 (39.0) 1321 (61.0) 550 (25.1) 1636 (74.9) 346 (15.7) 1824 (84.3) 318 (14.3) 1851 (85.7) 
Lebanon 1189 (50.7) 1093 (49.3) 472 (21.0) 1808 (79.0) 359 (15.8) 1917 (84.2) 540 (23.1) 1663  (76.9) 
Libya 452 (20.4) 1765 (79.6) 279 (12.8) 1952 (87.2) 117 (5.4) 2089 (94.6) 340 (16.6) 1842 (83.4) 
Morocco 1550 (52.8) 1356 (47.2) 1171 (40.7) 1702 (59.3) 847 (29.5) 2016 (70.5) 372 (13.3) 2487 (86.7) 
Syria 1044 (34.1) 2031 (65.9) 379 (12.4) 2715 (87.6) 237 (8.0) 2831 (92.0) 322 (11.1) 2735 (88.9) 
Tunisia 1509 (52.9) 1339 (47.1) 806 (28.7) 2038 (71.3) 537 (19.2) 2290 (80.8) 529 (19.0) 2310 (81.0) 
Yemen 215 (19.6) 888 (80.4) 177 (16.0) 941 (84.0) 95 (8.7) 993 (91.3) 169 (15.3) 982 (84.7) 
South Asia 
India 2124 (27.5) 5955 (72.5) 2122 (25.2) 5948 (74.8) 843 (10.4) 7186 (89.6) 2232 (29.5) 5611 (70.5) 
Maldives 673 (22.7) 2525 (77.3) 289 (10.1) 2894 (89.9) 185 (6.5) 2983 (93.5) 615 (20.3) 2441 (79.7) 
Pakistan 1041 (21.2) 4130 (78.8) 1056 (19.4) 4120 (80.6) 319 (6.2) 4838 (93.8) 605 (11.5) 4527 (88.5) 
Sri Lanka 834 (32.5) 1761 (67.5) 798 (30.9) 1801 (69.1) 377 (14.7) 2211 (85.3) 366 (14.2) 2226 (85.8) 
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Table 3.3 (cont.) 
 
Latin America and the Caribbean 
Argentina 639 (32.3) 1337 (67.7) 169 (8.6) 1794 (91.4) 100 (4.8) 1860 (95.2) 239 (12.4) 1695 (87.6) 
Belize 994 (47.7) 1112 (52.3) 523 (25.0) 1581 (75.0) 368 (17.7) 1731 (82.3) 424 (21.1) 1604 (78.9) 
Bolivia 1681 (45.6) 1987 (54.4) 906 (24.3) 2634 (75.7) 582 (15.7) 3061 (84.3) 480 (13.6) 3165 (86.4) 
Costa Rica 842 (31.7) 1820 (68.3) 492 (18.7) 2181 (81.3) 300 (11.3) 2360 (88.7) 481 (18.4) 2181 (81.6) 
Dominica 728 (45.6) 900 (54.4) 284 (17.8) 1345 (82.2) 199 (12.9) 1419 (87.1) 246 (16.1) 1286 (83.9) 
Grenada 831 (54.9) 695 (45.1) 310 (20.0) 1215 (80.0) 227 (14.7) 1286 (85.3) 215 (14.8) 1250 (85.2) 
Guatemala 2351 (42.2) 3218 (57.8) 1182 (21.3) 4342 (78.7) 847 (15.6) 4660 (84.4) 850 (15.5) 4610 (84.5) 
Guyana 1135 (48.3) 1218 (51.7) 554 (24.0) 1825 (76.0) 350 (15.1) 1995 (84.9) 362 (15.3) 1978 (84.7) 
Honduras 750 (42.6) 1022 (57.4) 349 (20.3) 1407 (79.7) 255 (14.9) 1496 (85.1) 273 (15.8) 1468 (84.2) 
Jamaica 742 (46.5) 867 (53.5) 273 (19.9) 1315 (80.1) 186 (13.2) 1392 (86.8) - - 
Peru 930 (31.7) 1951 (68.3) 256 (8.9) 2621 (91.1) 169 (5.9) 2708 (94.1) 441 (15.3) 2426 (84.7) 
St. Lucia 538 (42.0) 730 (58.0) 248 (19.6) 1002 (80.4) 170 (13.5) 1076 (86.5) 192 (15.3) 1064 (84.7) 
St. Vincent  770 (59.1) 548 (40.9) 234 (18.7) 1072 (81.3) 183 (14.8) 1117 (85.2) 174 (13.1) 1086 (86.9) 
Suriname 765 (44.9) 927 (55.1) 469 (27.8) 1225 (72.2) 292 (17.2) 1397 (82.8) 320 (19.2) 1335 (80.8) 
Europe and Central Asia 
The Former 
Yugoslav 
Republic of 
Macedonia 
1218 (60.3) 849 (39.7) 445 (21.7) 1654 (78.3) 381 (18.8) 1694 (81.2) 304 (15.7) 1722 (84.3) 
East Asia and Pacific 
Fiji 750 (48.3) 907 (51.7) 582 (35.5) 1085 (64.5) 364 (23.8) 1288 (76.2) 301 (20.2) 1340 (79.8) 
Indonesia 1172 (38.5) 1931 (61.5) 931 (29.8) 2157 (70.2) 499 (16.4) 2583 (83.6) 493 (16.5) 2608 (83.5) 
Malaysia 11259 (44.0) 14180 (56.0) 7466 (29.8) 18010 (70.2) 4799 (18.9) 20616 (81.1) 3774 (14.1) 21577 (85.9) 
Mongolia 935 (17.2) 4430 (82.8) 1302 (23.9) 4047 (76.1) 407 (7.4) 4919 (92.6) 1344 (25.2) 4000 (74.8) 
Myanmar 714 (25.7) 2082 (74.3) 578 (21.1) 2219 (78.9) 282 (10.6) 2508 (89.4) 444 (16.7) 2359 (83.3) 
Philippines 1911 (38.3) 3287 (61.7) 1279 (25.9) 3989 (74.1) 731 (15.3) 4450 (84.7) 462 (9.3) 4689 (90.7) 
Thailand 1287 (46.8) 1464 (53.2) 1020 (37.1) 1745 (62.9) 661 (24.0) 2089 (76.0) 427 (15.3) 2321 (84.7) 
Tonga 920 (41.5) 1278 (58.5) 795 (36.1) 1380 (63.9) 459 (21.0) 1707 (79.0) 304 (13.8) 1887 (86.2) 
 - No data available 
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In determining whether there was a statistically significant difference between adolescent boys 
and girls meeting the WHO recommendations of daily fruit intake, daily vegetable intake, daily 
fruit and vegetable intake and daily physical activity for each country, a Rao-Scott adjusted chi-
square statistic was computed. This statistic takes into consideration, the complex sample 
designed utilized in the GSHS data collection. The p-value of the adjusted F- statistics generated 
was used in determining statistical significance because it provides a better approximation of the 
significance (SAS/STAT® 9.2 User’s Guide 2009). 
 
The study results showed a statistically significant difference between adolescent boys and girls 
regarding meeting the WHO recommendations of daily fruit intake, daily vegetable intake, daily 
fruit and vegetable intake and daily physical activity in some countries whereas no significant 
differences were seen in other countries. For example, in the sub-Saharan African region, 
adolescent girls were more likely to meet the daily recommended intake of fruits compared to 
adolescent boys in Senegal {OR = 1.31; 95%CI (1.09 – 1.58); p-value = 0.008} and Swaziland 
{OR = 1.27; 95%CI (1.02 – 1.56); p-value = 0.032}. For daily vegetable intake of >= 3 per day, 
a significant difference was observed among adolescent boys and girls in Seychelles {OR = 1.07; 
95%CI (1.02 – 1.13); p-value = 0.012} and Tanzania {OR = 1.32; 95%CI (1.02 – 1.70); p-value 
= 0.036} where girls were more likely to meet the daily recommended intake of vegetables 
(Table 3.4).  
 
In the Middle East and North African region, a significant difference was seen in terms of the 
recommended daily intake of fruits between adolescent boys and girls in 50% of the countries 
examined (Table 3.4). In four out of the five countries, adolescent girls were more likely to meet  
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the daily recommended servings of fruit as compared to boys (Table 3.4). This statistically 
significant difference was seen in Algeria {OR = 1.49; 95%CI (1.30 – 1.71); p-value = 0.000}, 
Djibouti {OR = 1.26; 95%CI (1.04 – 1.52); p-value = 0.02}, Morocco {OR = 1.61; 95%CI (1.39 
– 1.85); p-value = 0.000} and Tunisia {OR = 1.34; 95%CI (1.10 – 1.65); p-value = 0.008}. 
However, in Lebanon adolescent girls were less likely to consume two servings of fruits daily 
compared to adolescent boys {OR = 0.74; 95%CI (0.63 – 0.88); p-value = 0.002} (Table 3.4). 
 
With regards to daily servings of vegetables (>= 3 per day), a statistically significant difference 
between adolescent girls and boys was seen in three countries in the Middle East and North 
Africa (Table 3.3). In two of the three countries, adolescent girls were less likely to consume >= 
3 per day servings of vegetables per day than boys. Specifically, in Lebanon {OR = 0.76; 95%CI 
(0.59 – 0.98); p-value = 0.034} and in Tunisia {OR = 0.66; 95%CI (0.56 – 0.77); p-value = 
0.000}. Nonetheless, in Morocco {OR = 1.28; 95%CI (1.07 – 1.53); p-value = 0.01}, girls were 
more likely to consume the daily recommended intake of fruit compared to boys (Table 3.4).  
 
In the South Asian region, only Maldives recorded a significant difference between adolescent 
boys and girls with respect to meeting the recommended daily intake of fruit. In Maldives, more 
boys met the recommendation than girls, as the girls were less likely to consume >=2 servings of 
fruit daily {OR = 0.67; 95%CI (0.52 – 0.86); p-value = 0.002} than boys. With vegetable 
servings of >= 3 daily a significant difference between boys and girls was found in Maldives 
{OR = 0.58; 95%CI (0.42 – 0.80); p-value = 0.001} and Pakistan {OR = 0.48; 95%CI (0.27 – 
0.88); p-value = 0.018} where girls were also less likely to consume the recommended servings 
of vegetables than boys (Table 3.4).  
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In the Latin American and the Caribbean region, the study results showed variations among 
countries with respect to meeting the WHO daily recommendation of fruits, vegetables, fruits 
and vegetables and physical activity among boys and girls. For example for fruit servings, 29% 
of countries recorded a significant difference between adolescent boys and girls. This was 
particularly seen in Costa Rica, Dominica, Jamaica, and Peru. More boys met the 
recommendations than the girls in Costa Rica, Dominica and Jamaica. From the study results, 
adolescent girls were less likely to meet the daily servings of fruits in Costa Rica {OR = 0.80; 
95%CI (0.65 – 0.99); p-value = 0.039}, Dominica {OR = 0.74; 95%CI (0.58 – 0.94); p-value = 
0.014} and Jamaica {OR = 0.63; 95%CI (0.47 – 0.86); p-value = 0.007}. Adolescent girls in 
Peru on the other hand were more likely to meet the >= 2 servings of fruit {OR = 1.26; 95%CI 
(1.05 – 1.51); p-value = 0.014} than adolescent boys. With respect to vegetable consumption 
(>=3 servings/day) none of the countries reported a statistically significant difference between 
consumption patterns of adolescent girls and boys (Table 3.4). 
 
In the World Bank region of Europe and Central Asia, the Former Yugoslav Republic of 
Macedonia was the only country that met the study’s inclusion criteria. The study results showed 
no significant difference between adolescent girls and boys with respect to meeting the WHO 
recommendation for daily fruit intake, daily vegetable intake and daily fruit and vegetable intake 
(Table 3.4 & 3.5) 
 
Lastly, in the East Asian and Pacific region, none of the 8 countries showed a significant 
difference between adolescent girls and boys with regards to daily fruit intake. A statistically 
significant difference in daily vegetable intake (3 servings/day) was seen in Malaysia {OR = 
 93 
 
0.85; 95%CI (0.78 – 0.91); p-value = 0.000} and Mongolia {OR = 0.83; 95%CI (0.71 – 0.97); p-
value = 0.019} where girls were less likely to meet the daily intake of vegetables compared to 
boys (Table 3.4).  
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Table 3.4: Differences in the daily recommended intake of fruits and vegetables among adolescent girls and boys in Low-and Middle-
Income Countries from the Global School-based Student Health Survey (2004-2013) (N = 163,123 adolescents from 49 LMICs). 
 
 Fruit servings recommendations Vegetable servings recommendations 
LMICs  
 
≥ per 2day < 2 per day Adjusted F 
(p-value) 
OR (95% CI) ≥ 3 per day < 3 per day Adjusted F 
(p-value) 
OR (95% CI) 
  N (weighted %)   N (weighted %)   
Sub-Saharan Africa 
Benin Girls 309 (35.5)  622 (64.5)  
0.351 
 
1.16 (0.84 – 1.61) 
171 (18.9) 757 (81.1)  
0.338 
 
1.18 (0.83 –1.68) Boys 520 (32.1) 1219 (67.9) 274 (16.5) 1465 (83.5) 
Botswana Girls 473 (39.7) 717 (60.3)  
0.267 
 
1.09 (0.93 – 1.28) 
278 (23.4) 905 (76.6)  
0.139 
 
1.19 (0.94 –1.52) Boys 367 (37.7) 606 (62.3) 197 (20.4) 762 (79.6) 
Ghana Girls 1417 (50.6) 1467 (49.4)  
0.352 
 
1.08 (0.92 – 1.27) 
1029 (37.8) 1865 (62.2)  
0.557 
 
1.04 (0.90 - 1.21) Boys 1499 (48.7) 1678 (51.3) 1111 (36.8) 2070 (63.2) 
Malawi Girls 668 (52.1) 529 (47.9)  
0.865 
 
0.98 (0.78 - 1.24) 
327 (24.3) 882 (75.7)  
0.710 
 
1.07 (0.75 - 1.53) Boys 557 (52.5) 490 (47.5) 262 (23.1) 786 (76.9) 
Mauritania Girls 360 (34.0) 693 (66.0)  
0.237 
 
1.20 (0.87 - 1.64) 
272 (26.3) 764 (73.7)  
0.503 
 
0.90 (0.63 - 1.27) Boys 280 (30.1) 669 (69.9) 261 (28.5) 675 (71.5) 
Namibia Girls - -  
- 
 
- 
- -  
- 
 
- Boys - - - - 
Senegal Girls 485 (35.9) 910 (64.1)  
0.008 
 
1.31 (1.09 - 1.58) 
211 (15.2) 1187 (84.8)  
0.290 
 
0.91 (0.75 - 1.10) Boys 505 (30.0) 1190 (70.0) 280 (16.5) 1419 (83.5) 
Seychelles Girls 435 (58.8) 301 (41.2)  
0.269 
 
0.97 (0.92 - 1.02) 
262 (35.3) 474 (64.7)  
0.012 
 
1.07 (1.02 - 1.13) Boys 404 (59.5) 272 (40.5) 228 (33.8) 446 (66.2) 
Sudan Girls 357 (27.4) 960 (72.6)  
0.238 
 
1.23 (0.86 - 1.76) 
240 (18.2) 1088 (81.8)  
0.539 
 
0.89 (0.60 - 1.31) Boys 198 (23.4) 639 (76.6) 161 (20.0) 675 (80.0) 
Swaziland Girls 730 (38.7) 1167 (61.3)  
0.032 
 
1.27 (1.02 - 1.56) 
278 (15.1) 1620 (84.9)  
0.455 
 
1.09 (0.86 - 1.36) Boys 565 (33.3) 1153 (66.7) 234 (14.1) 1495 (85.9) 
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Table 3.4 (cont.) 
Tanzania Girls 597 (53.3) 508 (46.7)  
0.144 
 
1.13 (0.95 - 1.35) 
446 (41.3) 657 (58.7)  
0.036 
 
1.32 (1.02 - 1.70) Boys 503 (50.2) 518 (49.8) 354 (34.8) 668 (65.2) 
Zambia Girls 469 (44.5) 598 (55.5)  
0.639 
 
1.06 (0.83 - 1.34) 
213 (20.6) 852 (79.4)  
0.309 
 
0.89 (0.69 - 1.13) Boys 428 (43.2) 588 (56.8) 208 (22.7) 807 (77.3) 
Middle East and North Africa 
Algeria Girls 1258 (57.5) 1055 (42.5)  
0.000 
 
1.49 (1.30 - 1.71) 
715 (30.5) 1601 (69.5)  
0.758 
 
1.03 (0.86 - 1.24) Boys 950 (47.5) 1190 (52.5) 637 (29.9) 1504 (70.1) 
Djibouti Girls 362 (47.5) 398 (52.5)  
0.020 
 
1.26 (1.04 - 1.52) 
273 (36.1) 484 (63.9)  
0.357 
 
1.12 (0.87 - 1.44) Boys 424 (41.8) 579 (58.2) 338 (33.6) 663 (66.4) 
Egypt Girls 726 (54.0) 606 (46.0)  
0.918 
 
1.03 (0.61 - 1.74) 
261 (18.8) 1076 (81.2)  
0.782 
 
1.10 (0.54 - 2.24) Boys 644 (53.3) 510 (46.7) 220 (17.4) 941 (82.6) 
Jordan Girls 372 (39.1) 578 (60.9)  
0.996 
 
1.00 (0.67 - 1.49) 
224 (24.0) 728 (76.0)  
0.581 
 
0.91 (0.62 - 1.33) Boys 477 (39.0) 731 (61.0) 320 (25.9) 897 (74.1) 
Lebanon Girls 588 (47.2) 629 (52.8)  
0.002 
 
0.74 (0.63 - 0.88) 
231 (18.8) 986 (81.2)  
0.034 
 
0.76 (0.59 - 0.98) Boys 600 (54.6) 463 (45.4) 241 (23.4) 820 (76.6) 
Libya Girls 255 (20.5) 987 (79.5)  
0.824 
 
1.02 (0.83 - 1.27) 
151 (12.1) 1102 (87.9)  
0.42 
 
0.89 (0.66 - 1.19) Boys 190 (20.2) 751 (79.8) 123 (13.4) 820 (86.6) 
Morocco Girls 813 (59.5) 551 (40.5)  
0.000 
 
1.61 (1.39 - 1.85) 
590 (44.1) 755 (55.9)  
0.010 
 
1.28 (1.07 - 1.53) Boys 722 (47.7) 784 (52.3) 567 (38.1) 925 (61.9) 
Syria Girls 639 (35.5) 1207 (64.5)  
0.245 
 
1.13 (0.92 - 1.40) 
214 (11.5) 1639 (88.5)  
0.285 
 
0.86 (0.65 - 1.14) Boys 405 (32.8) 824 (67.2) 165 (13.2) 1076 (86.8) 
Tunisia Girls 815 (56.5) 626 (43.5)  
0.008 
 
1.34 (1.10 - 1.65) 
350 (24.4) 1092 (75.6)  
0.000 
 
0.66 (0.56 - 0.77) Boys 672 (49.2) 697 (50.8) 447 (33.0) 917 (67.0) 
Yemen Girls 67 (16.4) 349 (83.6)  
0.295 
 
0.72 (0.37 - 1.39) 
57 (13.8) 361 (86.2)  
0.463 
 
0.77 (0.37 - 1.62) Boys 141 (21.6) 500 (78.4) 113 (17.2) 538 (82.8) 
South Asia 
India Girls 953 (28.1) 2584 (71.9)  
0.613 
 
1.05 (0.88 - 1.25) 
938 (24.9) 2605 (75.1)  
0.769 
 
0.97 (0.79 - 1.19) Boys 1154 (27.2) 3308 (72.8) 1166 (25.4) 3282 (74.6) 
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Table 3.4 (cont.) 
Maldives Girls 318 (19.3) 1420 (80.7)  
0.002 
 
0.67 (0.52 - 0.86) 
123 (7.7) 1612 (92.3)  
0.001 
 
0.58 (0.42 - 0.80) Boys 354 (26.4) 1085 (73.6) 164 (12.6) 1263 (87.4) 
Pakistan Girls 335 (25.5) 948 (74.5)  
0.124 
 
1.52 (0.88 - 2.60) 
163 (12.9) 1122 (87.1)  
0.018 
 
0.48 (0.27 - 0.88) Boys 702 (18.4) 3178 (81.6) 889 (23.4) 2994 (76.6) 
Sri Lanka Girls 491 (34.2) 960 (65.8)  
0.285 
 
1.17 (0.87 - 1.58) 
468 (32.0) 987 (68.0)  
0.459 
 
1.11 (0.82 - 1.51) Boys 336 (30.7) 791 (69.3) 324 (29.7) 802 (70.3) 
Latin America and the Caribbean 
Argentina Girls 342 (34.6) 651 (65.4)  
0.053 
 
1.27 (1.00 - 1.63) 
87 (9.2) 897 (90.8)  
0.199 
 
1.22 (0.90 - 1.65) Boys 285 (29.4) 669 (70.6) 77 (7.7) 873 (92.3) 
Belize Girls 513 (46.4) 595 (53.6)  
0.276 
 
0.88 (0.70 - 1.12) 
282 (25.5) 826 (74.5)  
0.605 
 
1.07 (0.83 - 1.38) Boys 478 (49.5) 510 (50.5) 237 (24.3) 750 (75.7) 
Bolivia Girls 804 (46.2) 924 (53.8)  
0.778 
 
1.02 (0.90 - 1.15) 
406 (23.2) 1317 (76.8)  
0.177 
 
0.87 (0.71 - 1.07) Boys 819 (45.8) 963 (54.2) 467 (25.8) 1317 (74.2) 
Costa Rica Girls 401 (29.2) 968 (70.8)  
0.039 
 
0.80 (0.65 - 0.99) 
235 (17.4) 1143 (82.6)  
0.114 
 
0.85 (0.69 - 1.05) Boys 438 (34.1) 845 (65.9) 255 (19.9) 1030 (80.1) 
Dominica Girls 383 (41.8) 538 (58.2)  
0.014 
 
0.74 (0.58 - 0.94) 
149 (16.4) 769 (83.6)  
0.155 
 
0.83 (0.64 - 1.08) Boys 343 (49.3) 361 (50.7) 135 (19.2) 572 (80.8) 
Grenada Girls 433 (52.5) 403 (47.5)  
0.085 
 
0.80 (0.62 - 1.03) 
169 (20.6) 667 (79.4)  
0.621 
 
1.09 (0.77 - 1.53) Boys 393 (58.1) 286 (41.9) 139 (19.2) 539 (80.8) 
Guatemala Girls 1284 (42.2) 1703 (57.8)  
0.977 
 
1.00 (0.70 - 1.42) 
640 (21.1) 2339 (78.9)  
0.725 
 
0.97 (0.81 - 1.16) Boys 1038 (42.4) 1463 (57.6) 529 (21.7) 1938 (78.3) 
Guyana Girls 601 (45.2) 714 (54.8)  
0.050 
 
0.77 (0.59 - 1.00) 
300 (23.7) 1024 (76.3)  
0.996 
 
1.00 (0.75 - 1.34) Boys 524 (51.7) 489 (48.3) 243 (23.7) 784 (76.3) 
Honduras Girls 382 (42.5) 525 (57.5)  
0.857 
 
0.98 (0.78 - 1.23) 
177 (19.7) 722 (80.3)  
0.430 
 
0.91 (0.70 - 1.17) Boys 356 (42.9) 478 (57.1) 168 (21.3) 659 (78.7) 
Jamaica Girls 327 (40.4) 483 (59.6)  
0.007 
 
0.63 (0.47 - 0.86) 
127 (18.9) 675 (81.1)  
0.567 
 
0.88 (0.55 - 1.41) Boys 400 (51.7) 373 (48.3) 142 (20.9) 621 (79.1) 
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Table 3.4 (cont.) 
Peru Girls 509 (34.2) 953 (65.8)  
0.014 
 
1.26 (1.05 - 1.51) 
116 (7.9) 1345 (92.1)  
0.218 
 
0.80 (0.55 - 1.15) Boys 415 (29.2) 986 (70.8) 137 (9.8) 1261 (90.2) 
St. Lucia Girls 299 (41.1) 428 (58.9)  
0.566 
 
0.94 (0.74 - 1.18) 
143 (20.5) 576 (79.5)  
0.285 
 
1.14 (0.90 - 1.44) Boys 234 (42.8) 300 (57.2) 104 (18.5) 421 (81.5) 
St. Vincent 
and the 
Grenadines 
Girls 398 (58.3) 294 (41.7)  
0.493 
 
0.93 (0.74 - 1.16) 
110 (17.3) 575 (82.7)  
0.348 
 
0.83 (0.55 - 1.24) Boys 370 (60.2) 251 (39.8) 123 (20.2) 493 (79.8) 
Suriname Girls 356 (43.1) 469 (56.9)  
0.105 
 
0.86 (0.71 - 1.04) 
227 (27.7) 598 (72.3)  
0.926 
 
0.99 (0.78 - 1.26) Boys 408 (46.9) 454 (53.1) 241 (27.9) 622 (72.1) 
Europe and Central Asia 
The Former 
Yugoslav 
Republic of 
Macedonia 
Girls 613 (59.7) 437 (40.3)  
0.682 
 
0.95 (0.75 - 1.22) 
220 (22.1) 826 (77.9)  
0.809 
 
1.04 (0.74 - 1.46) 
Boys 605 (60.9) 412 (39.1) 219 (21.4) 809 (78.6) 
East Asia and Pacific 
Fiji Girls 427 (47.6) 518 (52.4)  
0.693 
 
0.95 (0.72 - 1.25) 
330 (36.3) 621 (63.7)  
0.646 
 
1.08 (0.76 - 1.54) Boys 319 (48.9) 386 (51.1) 248 (34.5) 462 (65.5) 
Indonesia Girls 622 (39.5) 995 (60.5)  
0.268 
 
1.09 (0.93 - 1.29) 
491 (30.7) 1118 (69.3)  
0.326 
 
1.10 (0.91 - 1.32) Boys 545 (37.4) 928 (62.6) 435 (28.8) 1032 (71.2) 
Malaysia Girls 5617 (44.1) 7086 (55.9)  
0.873 
 
1.01 (0.93 - 1.09) 
3531 (28.0) 9185 (72.0)  
0.000 
 
0.85 (0.78 - 0.91) Boys 5621 (43.9) 7071 (56.1) 3919 (31.5) 8797 (68.5) 
Mongolia Girls 464 (16.2) 2376 (83.8)  
0.079 
 
0.88 (0.76 - 1.02) 
639 (22.2) 2192 (77.8)  
0.019 
 
0.83 (0.71 - 0.97) Boys 465 (18.1) 2038 (81.9) 656 (25.7) 1840 (74.3) 
Myanmar Girls 374 (26.9) 1030 (73.1)  
0.284 
 
1.13 (0.90 - 1.42) 
306 (21.7) 1095 (78.3)  
0.644 
 
1.07 (0.80 - 1.44) Boys 340 (24.6) 1050 (75.4) 272 (20.6) 1122 (79.4) 
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Table 3.4 (cont.) 
Philippines Girls 1097 (38.8) 1859 (61.2)  
0.546 
 
1.04 (0.91 - 1.20) 
709 (25.3) 2266 (74.7)  
0.548 
 
0.94 (0.75 - 1.17) Boys 804 (37.8) 1414 (62.2) 563 (26.5) 1706 (73.5) 
Thailand Girls 682 (48.3) 708 (51.7)  
0.207 
 
1.13 (0.93 - 1.37) 
496 (35.5) 899 (64.5)  
0.208 
 
0.87 (0.69 - 1.09) Boys 603 (45.3) 752 (54.7) 523 (38.9) 841 (61.1) 
Tonga Girls 507 (43.2) 667 (56.8)  
0.248 
 
1.15 (0.91 - 1.45) 
458 (38.5) 716 (61.5)  
0.144 
 
1.21 (0.94 - 1.57) 
 
Boys 405 (39.9) 600 (60.1) 332 (34.1) 650 (65.9) 
OR =Odds Ratio; CI = Confidence Interval; Boldface value are significant at P < 0.05; - no data available. 
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In terms of meeting the five servings of daily fruits and vegetables, none of the 12 sub-Saharan 
African countries recorded a statistically significant difference between adolescent boys and girls 
(Table 3.5). Six countries in the Middle East and North Africa saw a significant difference 
between adolescent girls and boys in terms of meeting the recommended five servings of fruits 
and vegetables daily. In four countries, adolescent girls were less likely to consume the daily 
recommended servings of fruits and vegetables compared to boys. Specifically, in Lebanon {OR 
= 0.64; 95%CI (0.50 – 0.83); p-value = 0.001}, Syria {OR = 0.73; 95%CI (0.54 – 0.98); p-value 
= 0.037}, Tunisia {OR = 0.78; 95%CI (0.64 – 0.95); p-value = 0.017} and Yemen {OR = 0.53; 
95%CI (0.29 – 0.97); p-value = 0.04}. However, in Algeria {OR = 1.23; 95%CI (1.03 – 1.48); p-
value = 0.026} and Morocco {OR = 1.31; 95%CI (1.08 – 1.60); p-value = 0.01}, girls were more 
likely to have five or more servings of fruit and vegetables daily than boys (Table 3.5).  
 
In the South Asian region, adolescent girls were less likely to consume five servings of fruits and 
vegetables compared to boys in Maldives {OR = 0.57; 95%CI (0.35 – 0.91); p-value = 0.019.  
Argentina was the only country in the Latin American and the Caribbean regions that showed a 
significant difference between boys and girls with regards to meeting the five servings of fruits 
and vegetables daily. Girls were more likely to have >= 5 servings of fruit and vegetables daily 
compared to boys {OR = 1.43; 95%CI (1.02 – 2.00); p-value = 0.037}. Malaysia was the only 
country in East Asia and the Pacific to report a significant difference between adolescent girls 
and boys with respect to meeting the five servings of fruit and vegetable daily intake. The girls 
were less likely to have >= 5 servings of fruit and vegetables daily {OR = 0.88; 95%CI (0.79 – 
0.96); p-value = 0.007} compared to boys (Table 3.5). 
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Table 3.5: Differences in the recommended daily fruit and vegetable intake among adolescent 
girls and boys in Low-and Middle-Income Countries from the Global School-based Student 
Health Survey (2004-2013) (N = 163,123 adolescents from 49 LMICs). 
 
  Fruit & vegetable (FV) servings recommendations 
LMICs  >=5 servings 
per day 
 <5 servings 
per day 
Adjusted F 
(p-value) 
OR (95% CI) 
  N (weighted %)   
Sub-Saharan Africa 
Benin Girls 102 (11.4) 826 (88.6) 0.488 1.16 (0.75 - 1.80) 
Boys 159 (10.0) 1579 (90.0) 
Botswana Girls 164 (13.9) 1014 (86.1) 0.082 1.19 (0.98 - 1.44) 
Boys 116 (11.9) 841 (88.1) 
Ghana Girls 690 (25.7) 2178 (74.3) 0.376 1.09 (0.90 - 1.30) 
Boys 737 (24.2) 2423 (75.8) 
Malawi Girls 216 (15.7) 980 (84.3) 0.997 1.00 (0.66 - 1.53) 
Boys 174 (15.7) 869 (84.3) 
Mauritania Girls 168 (16.2) 860 (83.8) 0.637 0.92 (0.64 - 1.33) 
Boys 156 (17.4) 773 (82.6) 
Namibia Girls - - - - 
Boys - - 
Senegal Girls 142 (10.6) 1248 (89.4) 0.209 1.17 (0.91 - 1.51) 
Boys 153 (9.2) 1536 (90.8) 
Seychelles Girls 199 (26.9) 534 (73.1) 0.498 1.02 (0.97 - 1.08) 
Boys 181 (26.6) 493 (73.4) 
Sudan Girls 128 (9.5) 1179 (90.5) 0.529 0.90 (0.65 - 1.26) 
Boys 88 (10.4) 742 (89.6) 
Swaziland Girls 159 (8.7) 1729 (91.3) 0.615 1.08 (0.79 - 1.47) 
Boys 133 (8.1) 1578 (91.9) 
Tanzania Girls 324 (30.1) 771 (69.9) 0.087 1.27 (0.96 - 1.66) 
Boys 249 (25.4) 768 (74.6) 
Zambia Girls 116 (12.0) 922 (88.0) 0.854 0.97 (0.66 - 1.41) 
Boys 112 (12.4) 875 (87.6) 
Middle East and North Africa 
Algeria Girls 494 (22.3) 1811 (77.7) 0.026 1.23 (1.03 - 1.48) 
Boys 395 (18.8) 1737 (81.2) 
Djibouti Girls 184 (24.3) 572 (75.7) 0.367 1.13 (0.86 - 1.49) 
Boys 220 (22.1) 775 (77.9) 
Egypt Girls 189 (14.3) 1133 (85.7) 0.937 1.03 (0.49 - 2.15) 
Boys 176 (13.9) 966 (86.1) 
Jordan Girls 137 (14.5) 812 (85.5) 0.270 0.83 (0.59 - 1.17) 
Boys 206 (16.9) 998 (83.1) 
Lebanon Girls 163 (13.0) 1051 (87.0) 0.001 0.64 (0.50 - 0.83) 
Boys 196 (18.9) 864 (81.1) 
Libya Girls 62 (5.0) 1174 (95.0) 0.576 0.89 (0.59 - 1.35) 
Boys 52 (5.6) 884 (94.4) 
Morocco Girls 436 (32.6) 905 (67.4) 0.010 1.31 (1.08 - 1.60) 
Boys 400 (26.9) 1087 (73.1) 
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Table 3.5 (cont.) 
Syria Girls 124 (6.8) 1717 (93.2) 0.037 0.73 (0.54 - 0.98) 
Boys 113 (9.1) 1114 (90.9) 
Tunisia Girls 245 (17.3) 1186 (82.7) 0.017 0.78 (0.64 - 0.95) 
Boys 287 (21.3) 1071 (78.7) 
Yemen Girls 23 (5.7) 387 (94.3) 0.040 0.53 (0.29 - 0.97) 
Boys 68 (10.2) 566 (89.8) 
South Asia 
India Girls 384 (10.8) 3133 (89.2) 0.605 1.07 (0.82 - 1.39) 
Boys 454 (10.2) 3980 (89.8) 
Maldives Girls 78 (4.8) 1649 (95.2) 0.019 0.57 (0.35 - 0.91) 
Boys 106 (8.2) 1315 (91.8) 
Pakistan Girls 68 (5.4) 1213 (94.6) 0.522 0.79 (0.37 - 1.69) 
Boys 248 (6.7) 3620 (93.3) 
Sri Lanka Girls 240 (16.7) 1208 (83.3) 0.056 1.38 (0.99 - 1.93) 
Boys 133 (12.7) 990 (87.3) 
Latin America and the Caribbean 
Argentina Girls 53 (5.5) 931 (94.5) 0.037 1.43 (1.02 - 2.00) 
Boys 43 (3.9) 904 (96.1) 
Belize Girls 195 (17.7) 911 (82.3) 0.957 1.01 (0.75 - 1.36) 
Boys 170 (17.5) 814 (82.5) 
Bolivia Girls 269 (15.0) 1445 (85.0) 0.157 0.86 (0.70 - 1.06) 
Boys 299 (17.0) 1479 (83.0) 
Costa Rica Girls 134 (10.0) 1234 (90.0) 0.071 0.77 (0.57 - 1.03) 
Boys 165 (12.6) 1117 (87.4) 
Dominica Girls 103 (11.8) 812 (88.2) 0.163 0.82 (0.61 - 1.09) 
Boys 96 (14.0) 604 (86.0) 
Grenada Girls 122 (14.7) 707 (85.3) 0.959 1.01 (0.69 - 1.47) 
Boys 103 (14.6) 570 (85.4) 
Guatemala Girls 458 (15.5) 2511 (84.5) 0.820 0.97 (0.73 - 1.29) 
Boys 382 (15.9) 2078 (84.1) 
Guyana Girls 183 (13.9) 1129 (86.1) 0.292 0.86 (0.64 - 1.16) 
Boys 160 (15.9) 848 (84.1) 
Honduras Girls 129 (14.6) 768 (85.4) 0.569 0.93 (0.71 - 1.22) 
Boys 123 (15.5) 701 (84.5) 
Jamaica Girls 84 (11.5) 712 (88.5) 0.135 0.73 (0.47 - 1.12) 
Boys 101 (15.1) 659 (84.9) 
Peru Girls 87 (6.0) 1374 (94.0) 0.710 1.07 (0.74 - 1.55) 
Boys 80 (5.7) 1318 (94.3) 
St. Lucia Girls 97 (13.9) 620 (86.1) 0.592 1.08 (0.81 - 1.45) 
Boys 72 (13.0) 451 (87.0) 
St. Vincent and the 
Grenadines 
Girls 85 (13.5) 598 (86.5) 0.363 0.80 (0.49 - 1.31) 
Boys 97 (16.3) 515 (83.7) 
Suriname Girls 125 (15.2) 698 (84.8) 0.053 0.76 (0.57 - 1.01) 
Boys 166 (19.2) 695 (80.8) 
Europe and Central Asia 
The Former Yugoslav 
Republic of Macedonia 
Girls 189 (18.9) 853 (81.1) 0.892 1.02 (0.73 - 1.43) 
Boys 187 (18.6) 826 (81.4) 
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Table 3.5 (cont.) 
OR =Odds Ratio; CI = Confidence Interval; Boldface value are significant at P < 0.05; - no data available. 
 
With respect to meeting the daily WHO recommendations for daily physical activity, a 
significant difference was found between adolescent boys and girls in 50% of countries 
examined in the sub-Saharan African region. In all five countries, boys were more likely to meet 
the recommended daily physical activity guidelines compared to adolescent girls. This 
statistically significant difference was seen in Benin {OR = 1.29; 95%CI (1.03 – 1.62); p-value = 
0.027}, Mauritania {OR = 2.40; 95%CI (1.68 – 3.44); p-value = 0.000}, Senegal {OR = 2.47; 
95%CI (1.78 – 3.45); p-value = 0.000}, Seychelles {OR = 2.06; 95%CI (1.95 – 2.19); p-value = 
0.000} and Tanzania {OR = 1.56; 95%CI (1.16 – 2.11); p-value = 0.006}(Table 3.6).  
 
In the North African and the Middle East region, almost all the countries recorded a significant 
difference between boys and girls with the exception of Yemen. In all the countries that showed 
a statistically significant difference, adolescent boys were more active and were more likely to 
meet the recommended daily physical activity than girls. This was seen in Algeria {OR = 3.76;  
East Asia and Pacific 
Fiji Girls 213 (24.6) 732 (75.4) 0.649 1.10 (0.71 - 1.71) 
Boys 148 (22.9) 553 (77.1) 
Indonesia Girls 264 (17.0) 1342 (83.0) 0.553 1.09 (0.81 - 1.46) 
Boys 233 (15.8) 1231 (84.2) 
Malaysia Girls 2307 (17.9) 10385 (82.1) 0.007 0.88 (0.79 - 0.96) 
Boys 2483 (19.9) 10196 (80.1) 
Mongolia Girls 205 (7.1) 2615 (92.9) 0.464 0.92 (0.72 - 1.17) 
Boys 200 (7.7) 2285 (92.3) 
Myanmar Girls 154 (11.0)) 1244 (89.0 0.691 1.09 (0.71 - 1.68) 
Boys 1262 (89.8) 128 (10.2) 
Philippines Girls 411 (15.1) 2535 (84.9) 0.793 0.98 (0.80 - 1.19) 
Boys 315 (15.4) 1896 (84.6) 
Thailand Girls 324 (22.8) 1066 (77.2) 0.152 0.87 (0.71 - 1.06) 
Boys 337 (25.4) 1017 (74.6) 
Tonga Girls 270 (23.2) 896 (76.8) 0.087 1.28 (0.96 - 1.71) 
Boys 187 (19.1) 794 (80.9) 
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95%CI (2.87 – 4.93); p-value = 0.000}, Djibouti {OR = 1.82; 95%CI (1.32 – 2.52); p-value = 
0.001}, Egypt {OR = 2.61; 95%CI (1.51 – 4.49); p-value = 0.001}, Jordan {OR = 1.66; 95%CI 
(1.28 – 2.14); p-value = 0.001}, Lebanon {OR = 2.21; 95%CI (1.66– 2.94); p-value = 0.000}, 
Libya {OR = 2.10; 95%CI (1.58 – 2.79); p-value = 0.000}, Morocco {OR = 1.56; 95%CI (1.20 – 
2.02); p-value = 0.003}, Syria {OR = 1.96; 95%CI (1.37 – 2.81); p-value = 0.001} and Tunisia 
{OR = 2.58; 95%CI (2.04 – 3.27); p-value = 0.000} (Table 3.6).  
 
Also, in the South Asian region, significant difference between adolescent boys and girls were 
seen in Maldives {OR = 1.46; 95%CI (1.12 – 1.89); p-value = 0.005} and Sri Lanka {OR = 1.60; 
95%CI (1.28 – 2.00); p-value = 0.000}. Adolescent boys in Maldives and Sri Lanka were more 
active than the girls (Table 3.6).  
 
In the Latin American and the Caribbean region, adolescent boys were more likely to have 60 
minutes of daily physical activity compared to girls. Particularly, in Argentina {OR = 2.48; 
95%CI (1.64 – 3.76); p-value = 0.000}, Belize {OR = 1.53; 95%CI (1.26 – 1.86); p-value = 
0.000}, Bolivia {OR = 1.60; 95%CI (1.25 – 2.07); p-value = 0.000}, Costa Rica {OR = 2.38; 
95%CI (1.90 – 2.98); p-value = 0.000}, Guatemala {OR = 1.71; 95%CI (1.31 – 2.23); p-value = 
0.000}, Honduras {OR = 1.67; 95%CI (1.25 – 2.23); p-value = 0.002}, St Vincent and the 
Grenadines {OR = 1.48; 95%CI (1.05 – 2.10); p-value = 0.028} and Suriname {OR = 1.49; 
95%CI (1.05 – 2.11); p-value = 0.004}(Table 3.6).  
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In the Former Yugoslav Republic of Macedonia, boys were more active than girls as the results 
showed boys as being more likely to have 60 minutes of daily physical activity for 7days {OR = 
1.52; 95%CI (1.21 – 1.89); p-value = 0.001}compared to girls (Table 3.6).  
Six out the eight countries (75%) in the East Asian and Pacific region recorded a significant 
difference between adolescent boys and girls with regards to meeting the daily recommended 
physical activity.  Five of the six countries (83%) showed that adolescent boys were more likely 
to have 60 minutes of daily physical activity for seven days compared to adolescent girls and this 
was seen in Fiji {OR = 1.52; 95%CI (1.10 – 2.11); p-value = 0.014}, Malaysia {OR = 2.67; 
95%CI (2.67 – 2.95); p-value = 0.000}, Mongolia {OR = 1.69; 95%CI (1.44 – 1.99); p-value = 
0.000}, Myanmar {OR = 1.42; 95%CI (1.08 – 1.85); p-value = 0.013} and Thailand {OR = 2.66; 
95%CI (2.04 – 3.48); p-value = 0.000}. However, in Tonga, adolescent boys were less active, 
rather the girls were more likely to have 60 minutes of daily physical activity for seven days {OR 
= 0.70; 95%CI (0.52 – 0.94); p-value = 0.018} compared to the boys (Table 3.6). 
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Table 3.6: Differences in the daily recommended physical activity behavior among adolescent 
girls and boys in Low-and Middle-Income Countries from the Global School-based Student 
Health Survey (2004-2013) (N = 163,123 adolescents from 49 LMICs). 
 
  Physical activity recommendations 
LMICs  
 
60mins daily 
for 7days 
60mins daily for  
< 7days 
Adjusted F 
(p-value) 
OR (95% CI) 
  N (weighted %)   
Sub-Saharan Africa 
Benin Boys 476 (27.4) 1257 (72.6)  
0.027 
 
1.29 (1.03 - 1.62) Girls 221 (22.6) 705 (77.4) 
Botswana Boys 117 (12.6) 825 (87.4)  
0.504 
 
1.12 (0.79 - 1.59) Girls 131 (11.4) 1034 (88.6) 
Ghana Boys 419 (13.5) 2725 (86.5)  
0.326 
 
1.11 (0.90 - 1.36) Girls 350 (12.4) 2494 (87.6) 
Malawi Boys - -  
- 
 
- Girls - - 
Mauritania Boys 158 (16.6) 779 (83.4)  
0.000 
 
2.40 (1.68 - 3.44) Girls 81 (7.6) 960 (92.4) 
Namibia Boys 289 (10.4) 2513 (89.6)  
0.611 
 
0.96 (0.83 - 1.12) Girls 298 (10.8) 2917 (89.2) 
Senegal Boys 245 (14.3) 1434 (85.7)  
0.000 
 
2.47 (1.78 - 3.45) Girls 90 (6.3) 1297 (93.7) 
Seychelles Boys 152 (24.3) 481 (75.7)  
0.000 
 
2.06 (1.95 - 2.19) Girls 99 (13.5) 619 (86.5) 
Sudan Boys 84 (8.8) 748 (91.2)  
0.625 
 
1.15 (0.65 - 2.04) Girls 104 (7.7) 1208 (92.3) 
Swaziland Boys - -  
- 
 
- Girls - - 
Tanzania Boys 290 (27.6) 719 (72.4)  
0.006 
 
1.56 (1.16 - 2.11) Girls 221 (19.6) 878 (80.4) 
Zambia Boys 78 (8.7) 848 (91.3)  
0.150 
 
0.78 (0.56 - 1.10) Girls 98 (10.9) 884 (89.1) 
Middle East and North Africa 
Algeria Boys 504 (23.9) 1622 (76.1)  
0.000 
 
3.76 (2.87 - 4.93) Girls 165 (7.7) 2139 (92.3) 
Djibouti Boys 183 (18.5) 828 (81.5)  
0.001 
 
1.82 (1.32 - 2.52) Girls 85 (11.1) 674 (88.9) 
Egypt Girls 242 (19.7) 918 (80.3)  
0.001 
 
2.61 (1.51 - 4.49) Boys 122 (8.6) 1207 (91.4) 
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Table 3.6 (cont.) 
Jordan Boys 211 (17.5) 997 (82.5)  
0.001 
 
1.66 (1.28 - 2.14) Girls 106 (11.3) 836 (88.7) 
Lebanon Boys 338 (30.5) 692 (69.5)  
0.000 
 
2.21 (1.66 - 2.94) Girls 202 (16.6) 969 (83.4) 
Libya Boys 192 (21.5) 727 (78.5)  
0.000 
 
2.10 (1.58 - 2.79) Girls 142 (11.6) 1090 (88.4) 
Morocco Boys 229 (15.7) 1247 (84.3)  
0.003 
 
1.56 (1.20 - 2.02) Girls 142 (10.7) 1204 (89.3) 
Syria Boys 174 (14.2) 1053 (85.8)  
0.001 
 
1.96 (1.37 - 2.81) Girls 148 (7.8) 1682 (92.2) 
Tunisia Boys 352 (26.0) 1003 (74.0)  
0.000 
 
2.58 (2.04 - 3.27) Girls 172 (12.0) 1274 (88.0) 
Yemen Boys 112 (17.2) 557 (82.8)  
0.072 
 
1.62 (0.95 - 2.78) Girls 47 (11.4) 373 (88.6) 
South Asia 
India Boys 1279 (30.3)) 3056 (69.7)  
0.381 
 
1.10 (0.89 - 1.35) Girls 933 (28.4) 2499 (71.6) 
Maldives Boys 313 (23.5) 1059 (76.5)  
0.005 
 
1.46 (1.12 - 1.89) Girls 298 (17.4) 1365 (82.6) 
Pakistan Boys 486 (12.8) 3374 (87.2)  
0.564 
 
1.40 (0.42 - 4.64) Girls 116 (9.5) 1148 (90.5) 
Sri Lanka Boys 194 (17.2) 928 (82.8)  
0.000 
 
1.60 (1.28 - 2.00) Girls 171 (11.5) 1279 (88.5) 
Latin America and the Caribbean 
Argentina Boys 158 (17.3) 773 (82.7)  
0.000 
 
2.48 (1.64 - 3.76) Girls 76 (7.8) 898 (92.2) 
Belize Boys 236 (24.8) 713 (75.2)  
0.000 
 
1.53 (1.26 - 1.86) Girls 186 (17.7) 883 (82.3) 
Bolivia Boys 289 (16.6) 1482 (83.4)  
0.000 
 
1.60 (1.25 - 2.07) Girls 180 (11.0) 1537 (89.0) 
Costa Rica Boys 317 (24.6) 961 (75.4)  
0.000 
 
2.38 (1.90 - 2.98) Girls 162 (12.1) 1212 (87.9) 
Dominica Boys 113 (16.7) 546 (83.3)  
0.545 
 
1.11 (0.79 - 1.56) Girls 132 (15.4) 737 (84.6) 
Grenada Boys 114 (17.0) 535 (83.0)  
0.063 
 
1.35 (0.98 - 1.84) Girls 101 (13.2) 705 (86.8) 
Guatemala Boys 479 (18.8) 1984 (81.2)  
0.000 
 
1.71 (1.31 - 2.23) Girls 360 (11.9) 2560 (88.1) 
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Table 3.6 (cont.) 
OR =Odds Ratio; CI = Confidence Interval; Boldface value are significant at P < 0.05; - no data available. 
  
Guyana Boys 183 (17.9) 827 (82.1)  
0.091 
 
1.42 (0.94 - 2.16) Girls 178 (13.3) 1122 (86.7) 
Honduras Boys 157 (19.3) 664 (80.7)  
0.002 
 
1.67 (1.25 - 2.23) Girls 110 (12.5) 779 (87.5) 
Jamaica Boys - -  
- 
 
- Girls - - 
Peru Boys 231 (16.4) 1165 (83.6)  
0.085 
 
1.20 (0.97 - 1.47) Girls 208 (14.1) 1245 (85.9) 
St. Lucia Boys 88 (16.4) 441 (83.6)  
0.341 
 
1.16 (0.85 - 1.57) Girls 104 (14.5) 617 (85.5) 
St. Vincent and 
the Grenadines 
Boys 95 (15.6) 488 (84.4)  
0.028 
 
1.48 (1.05 - 2.10) Girls 79 (11.1) 593 (88.9) 
Suriname Boys 187 (22.2) 654 (77.8)  
0.004 
 
1.49 (1.05 - 2.11) Girls 130 (16.0) 679 (84.0) 
Europe and Central Asia 
The Former 
Yugoslav 
Republic of 
Macedonia 
Boys 176 (18.3) 801 (81.7)  
0.001 
 
1.52 (1.21 - 1.89) 
Girls 124 (12.9) 899 (87.1) 
East Asia and Pacific 
Fiji Boys 154 (23.7) 540 (76.3)  
0.014 
 
1.52 (1.10 - 2.11) Girls 147 (16.9) 794 (83.1) 
Indonesia Boys 227 (16.1) 1246 (83.9)  
0.706 
 
0.94 (0.69 - 1.29) Girls 263 (16.8) 1352 (83.2) 
Malaysia Boys 2619 (19.8) 10027 (80.2)  
0.000 
 
2.67 (2.41 - 2.95) Girls 1147 (8.5) 11512 (91.5) 
Mongolia Boys 754 (30.3) 1737 (69.7)  
0.000 
 
1.69 (1.44 - 1.99) Girls 584 (20.4) 2246 (79.6) 
Myanmar Boys 251 (19.1) 1142 (80.9)  
0.013 
 
1.42 (1.08 - 1.85) Girls 193 (14.3) 1215 (85.7) 
Philippines Boys 227 (10.3) 1982 (89.7)  
0.050 
 
1.24 (1.00 - 1.55) Girls 235 (8.4) 2682 (91.6) 
Thailand Boys 290 (21.6) 1066 (78.4)  
0.000 
 
2.66 (2.04 - 3.48) Girls 136 (9.4) 1250 (90.6) 
Tonga Boys 118 (11.7) 879 (88.3)  
0.018 
 
0.70 (0.52 - 0.94) Girls 181 (15.9) 994 (84.1) 
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Figures 3.2, 3.3, 3.4 and 3.5 depict the mean servings of fruits, vegetables, fruits and vegetables 
and physical activity among adolescents for each country and grouped by color based on World 
Bank regions. For the mean daily servings of fruits, only 10% of the countries examined had 
adolescents consuming at least two servings daily. This was specifically in St. Vincent and the 
Grenadines (2.29), Seychelles (2.16), Tanzania (2.11), Morocco (2.07) and Grenada (2.01). 
Countries with the lowest daily mean intake of fruit among adolescents were seen in Yemen 
(0.95), Maldives (0.89), Libya (0.75) and Mongolia (0.73) (Figure 3.2).  
In the sub-Saharan African region, the highest daily mean servings of fruit was seen among 
adolescents in Seychelles (2.16) and Tanzania (2.11) whereas adolescents in Senegal (1.14) and 
Sudan (1.12) had the lowest daily mean serving of fruit. In the Middle East and North African 
region, adolescents in Morocco had the highest mean daily intake of fruit (2.07) and adolescents 
in Yemen (0.95) and Libya (0.75) recorded the lowest. In South Asia, the highest mean daily 
serving was seen among adolescents in Sri Lanka (1.21) and the lowest mean servings was seen 
in Maldives (0.89). In the Latin American and the Caribbean region, adolescents in St. Vincent 
and the Grenadines recorded the highest mean daily servings (2.29) and the lowest mean daily 
serving of fruit was seen among adolescents in Peru (1.16), Argentina (1.17) and Costa Rica 
(1.18). Lastly in the East Asian and Pacific region, adolescents in Fiji showed the highest mean 
intake of fruit (1.75) whereas adolescents in Mongolia recorded the lowest mean daily servings 
of fruit (0.73) (Figure 3.2). 
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Figure 3.2: The mean daily servings of fruits among adolescents in 49 Low-and Middle-Income 
Countries grouped based on World Bank regions (N = 164,771 adolescents) 
 
 
*No data available for Namibia 
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Figure 3.3 shows the mean servings of vegetables among adolescents in the 49 LMICs included 
in the study. Adolescents in Morocco (2.53) recorded the highest daily mean intake of vegetables 
whereas adolescents in Libya (0.99) and Maldives (0.77) recorded the lowest daily mean 
servings of vegetables (Figure 3.3).  
In the sub-Saharan African region, the highest daily mean servings of vegetables was seen 
among adolescents in Tanzania (2.31), Seychelles (2.16) and Ghana (2.04) whereas adolescents 
in Benin (1.30) and Swaziland (1.39) recorded the lowest mean daily intake of vegetables. In the 
Middle East and North African region of the World Bank, adolescents in Morocco (2.53) and 
Algeria (2.28) recorded the highest mean daily intake of vegetables whereas adolescents in Libya 
recorded the lowest mean intake of vegetables (0.99). In the South Asian regions, Sri Lanka 
recorded the highest mean serving of vegetables (1.87), whereas adolescents Maldives (0.77) 
recorded the lowest. In the Latin American and the Caribbean region, adolescents in Suriname 
recorded the highest mean daily servings of vegetables (2.04) and the lowest mean daily intake 
of vegetables was seen among adolescents in Peru (1.16) and Argentina (1.25). Lastly in the East 
Asian and Pacific region, adolescents in Fiji (2.18), Tonga (2.14) and Thailand (2.13) recorded 
the highest mean intake of vegetables whereas adolescents in Mongolia (1.72), Myanmar (1.72) 
and Philippines (1.75) recorded the lowest mean daily intake of vegetables (Figure 3.3). 
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Figure 3.3: The mean daily servings of vegetables among adolescents in 49 Low-and Middle-
Income Countries grouped based on World Bank regions (N = 164,771 adolescents) 
   
 
 
*No data available for Namibia 
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Figure 3.4 shows the mean intake of fruits and vegetables among adolescent in all 49 countries 
and also grouped by World Bank regions. Adolescents in Morocco (4.59), Tanzania (4.42), 
Seychelles (4.31) and Algeria (4.1) recorded the highest mean daily servings of fruits and 
vegetables whereas the lowest daily mean intake of fruits and vegetables among adolescents was 
found in Maldives (1.66) and Libya (1.73) (Figure 3.4).  
In the sub-Saharan African region, the highest daily mean intake of fruits and vegetables was 
found among adolescents in Tanzania (4.42) and Seychelles (4.31) whereas adolescents in Benin 
(2.5), Sudan (2.57), Senegal (2.6) and Swaziland (2.75) recorded the lowest mean daily servings 
of fruits and vegetables. In the Middle East and North African region, adolescents in Morocco 
(4.59) and Algeria (4.1) had the highest mean daily intake of fruits and vegetables whereas 
adolescents in Libya (1.73) recorded the lowest mean daily intake of fruits and vegetables 
(Figure 3.4).  
In South Asia, the highest mean daily intake of fruits and vegetables was seen among adolescents 
in Sri Lanka (3.08) and the lowest mean servings was seen among adolescents in Maldives 
(1.66). In the Latin American and the Caribbean region, adolescents in Suriname (3.7) and St. 
Vincent and the Grenadines (3.68) recorded the highest mean daily servings of fruits and 
vegetables and the lowest mean daily serving of fruits and vegetables was seen among 
adolescents in Peru (2.32), Argentina (2.42) and Costa Rica (2.67). Lastly in the East Asian and 
Pacific region, adolescents in Fiji showed the highest mean daily servings of fruits and 
vegetables (3.93) whereas adolescents in Mongolia recorded the lowest mean daily servings of 
fruits and vegetables (2.44) among countries in the region examined (Figure 3.4). 
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Figure 3.4: The mean daily servings of fruits and vegetables among adolescents in 49 Low-and 
Middle-Income Countries grouped based on World Bank regions (N = 164,771 adolescents) 
 
 
*No data available for Namibia 
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Figure 3.5 shows the mean physical activity per week converted to minutes (mins) among 
adolescents in the 49 countries included in the study. The study shows that adolescents in India 
(207.71) and Mongolia (206) recorded the highest mean physical activity per week whereas 
adolescents in Pakistan (99.07) and the Philippines (97.31) recorded the lowest mean physical 
activity per week (Figure 3.5). 
 In sub-Saharan Africa, the highest mean physical activity/week was seen among adolescents in 
Benin (191.34) and the lowest mean physical activity/week was seen among adolescents in 
Sudan (107.59), Zambia (108.04) and Namibia (108.55). In the Middle East and North African 
region, adolescents in Lebanon (197.42) had the highest mean physical activity/week and 
adolescent in Syria (110.65) recorded the lowest mean physical activity/week. In South Asia, the 
highest mean/week of physical activity was seen among adolescents in India (207.71) and the 
lowest mean of physical activity was seen among adolescents in Pakistan (99.07). In the Latin 
American and the Caribbean region, adolescents in Costa Rica recorded the highest mean/week 
of physical activity (174.76) and the lowest mean/week of physical activity was seen among 
adolescents in St. Vincent and the Grenadines (118.57). Lastly in the East Asian and Pacific 
region, adolescents in Mongolia showed the highest mean weekly physical activity (206) 
whereas adolescents in the Philippines recorded the lowest mean weekly physical activity 
(97.31) (Figure 3.5). 
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Figure 3.5: The mean weekly physical activity among adolescents in 49 Low-and Middle-
Income Countries grouped based on World Bank regions (N = 164,771 adolescents) 
 
*No data available for Malawi, Swaziland and Jamaica 
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The results of the 2-sample t-test used to determine whether there was a statistically significant 
difference between the daily mean intake of fruits, vegetables and fruits and vegetables and mean 
weekly physical activity among adolescents’ boys and girls in each country presented in Table 
3.7 and 3.8. For the mean daily intake of fruits, a significant difference was seen among 
adolescent boys and girls in 12 countries (Seychelles, Swaziland, Algeria, Djibouti, Lebanon, 
Morocco, Tunisia, Maldives, Costa Rica, Dominica, Guyana and Jamaica). In seven of these 
countries, the mean serving of fruits was higher among adolescent boys than the girls. This result 
was seen in Seychelles, Lebanon, Maldives, Costa Rica, Dominica, Guyana and Jamaica. In the 
other five countries the mean intake of fruits was higher in girls than boys (Table 3.7).  
 
Ten countries recorded a statistically significant difference between the daily intake of 
vegetables among adolescent boys and girls. In four countries (Tunisia, Maldives, Pakistan, and 
Mongolia), the mean daily vegetable servings was significantly higher in boys than in girls. In 
the other six countries (Seychelles, Swaziland, Tanzania, Morocco, Argentina, Guatemala and 
Mongolia) adolescent girls had a higher mean daily intake of vegetables than adolescent boys 
(Table 3.7). 
 
With respect to mean daily intake of fruits and vegetables, 11 countries (Swaziland, Tanzania, 
Algeria, Djibouti, Lebanon, Morocco, Tunisia, Maldives, Argentina, Jamaica and Mongolia) 
showed a statistically significant difference between adolescent boys and girls. In six countries 
(Swaziland, Tanzania, Algeria, Djibouti, Morocco and Argentina) the mean daily intake of fruits 
and vegetables was higher in adolescent girls than boys. Adolescent boys in Lebanon, Tunisia, 
Maldives, Jamaica, and Mongolia recorded the higher mean intake of fruits and vegetables than  
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adolescent girls in their respective countries. Of note, adolescent girls in Morocco recorded the 
highest mean (5.00) daily intake of fruits and vegetables (Table 3.7).  
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Table 3.7: Mean and the independent sample-test results of the daily consumption of fruits, vegetables, fruit and vegetables among 
adolescent girls and boys in Low-and Middle-Income Countries from the Global School-based Student Health Survey (2004-2013) (N 
= 163,123 adolescents from 49 LMICs). 
LMICs Adolescents Mean (95% CI) 
daily consumption 
of fruits 
Independent 
Sample  
T-test 
(p-value) 
Mean (95% CI) 
daily consumption 
of vegetables 
Independent 
Sample  
T-test 
(p-value) 
Mean (95% CI) 
daily consumption 
of FV 
Independent 
Sample  
T-test 
(p-value) 
Sub-Saharan Africa 
Benin Girls 1.31 (1.07 - 1.55) 0.155 1.38 (1.21 - 1.54) 0.208 2.69 (2.33 - 3.05) 0.130 
Boys 1.14 (1.00 - 1.29) 1.26 (1.15 - 1.37) 2.41 (2.19 - 2.63) 
        
Botswana Girls 1.59 (1.49 - 1.69) 0.543 1.70 (1.54 - 1.86) 0.127 3.28 (0.05 - 3.50) 0.187 
Boys 1.55 (1.45 - 1.64) 1.57 (1.46 - 1.68) 3.12 (2.95 - 3.29) 
        
Ghana Girls 1.86 (1.76 - 1.96) 0.755 2.06 (1.94 - 2.17) 0.550 3.92 (3.73 - 4.11) 0.569 
Boys 1.84 (1.76 - 1.93) 2.02 (1.94  - 2.10) 3.86 (3.73 - 3.99) 
        
Malawi Girls 1.93 (1.67 - 2.20) 0.732 2.06 (1.86 - 2.26) 0.283 4.00 (3.65 - 4.34) 0.274 
Boys 1.91 (1.59 - 2.22) 1.96 (1.79 - 2.12) 3.87 (3.42 - 4.32) 
        
Mauritania Girls 1.43 (1.22 - 1.65) 0.156 1.66 (1.38 - 1.95) 0.803 3.07 (2.59 - 3.55) 0.610 
Boys 1.27 (1.10 - 1.43) 1.69 (1.49 - 1.89) 2.96 (2.60 - 3.32) 
        
Senegal Girls 1.18 (1.05 - 1.31) 0.273 1.49 (1.36 - 1.63) 0.628 2.67 (2.43 - 2.90) 0.358 
Boys 1.10 (0.98 - 1.22) 1.46 (1.35 - 1.58) 2.55 (2.37 - 2.74) 
        
Seychelles Girls 2.11 (2.08 - 2.14) 0.000 2.20 (2.17 - 2.24) 0.000 4.31 (4.25 - 4.37) 0.797 
Boys 2.21 (2.18 - 2.24) 2.11 (2.08 - 2.14) 4.32 (4.27 - 4.37) 
        
Sudan Girls 1.24 (1.04 - 1.43) 0.066 1.40 (1.24 - 1.55) 0.340 2.64 (2.31 - 2.96) 0.539 
Boys 1.00 (0.84 - 1.16) 1.51 (1.35 - 1.67) 2.51(2.27 - 2.76) 
        
Swaziland Girls 1.43 (1.29 - 1.57) 0.011 1.45 (1.36 - 1.53) 0.032 2.87 (2.66 - 3.08) 0.008 
Boys 1.29 (1.18 - 1.41) 1.32 (1.21 - 1.44) 2.62 (2.40 - 2.83) 
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Table 3.7 (cont.) 
Tanzania Girls 2.19 (2.01 - 2.38) 0.142 2.45 (2.29 - 2.60) 0.014 4.63 (4.35 - 4.92) 0.036 
Boys 2.02 (1.89 - 2.16) 2.15 (1.95 - 2.34) 4.17 (3.87 - 4.47) 
        
Zambia Girls 1.67 (1.53 - 1.82) 0.747 1.70 (1.58 - 1.82) 0.943 3.35 (3.13 - 3.56) 0.970 
Boys 1.64 (1.49 - 1.80) 1.69 (1.57 - 1.81) 3.35 (3.13 - 3.58) 
        
Middle East and North Africa 
Algeria Girls 1.93 (1.83 - 2.03) 0.000 2.31 (2.21 - 2.41) 0.326 4.24 (4.09 - 4.39) 0.003 
Boys 1.69 (1.60 - 1.78) 2.26 (2.14 - 2.37) 3.94 (3.77 - 4.11) 
        
Djibouti Girls 1.89 (1.73 - 2.04) 0.017 1.97 (1.80 - 2.15) 0.276 3.87 (3.57 - 4.16) 0.043 
Boys 1.66 (1.51 - 1.80) 1.86 (1.73 - 1.99) 3.52 (3.28 - 3.76) 
        
Egypt Girls 1.80 (1.60 - 2.01) 0.856 1.45 (1.22 - 1.67) 0.781 3.25 (2.88 - 3.61) 0.946 
Boys 1.84 (1.45 - 2.23) 1.39 (1.12 - 1.67) 3.22 (2.63 - 3.82) 
        
Jordan Girls 1.47 (1.28 - 1.65) 0.788 1.66 (1.43 - 1.88) 0.385 3.12 (2.83 - 3.41) 0.725 
Boys 1.43 (1.25 - 1.60) 1.75 (1.61 - 1.90) 3.18 (2.92 - 3.45) 
        
Lebanon Girls 1.57 (1.43 - 1.71) 0.000 1.65 (1.51 - 1.79) 0.716 3.21 (2.99 - 3.44) 0.014 
Boys 1.88 (1.76 - 1.99) 1.68 (1.60 - 1.76) 3.54 (3.38 - 3.71) 
        
Libya Girls 0.76 (0.69 - 0.83) 0.530 0.96 (0.86 - 1.07) 0.578 1.72 (1.56 - 1.88) 0.807 
Boys 0.73 (0.62 - 0.83) 1.01 (0.89 - 1.13) 1.75 (1.55 - 1.94) 
        
Morocco Girls 2.32 (2.16 - 2.47) 0.000 2.69 (2.54 - 2.85) 0.000 5.00 (4.72 - 5.28)* 0.000 
Boys 1.88 (1.73 - 2.03) 2.39 (2.27 - 2.52) 4.27 (4.01 - 4.54) 
        
Syria Girls 1.28 (1.18 - 1.37) 0.276 1.12 (1.04 - 1.20) 0.509 2.40 (2.26 - 2.54) 0.753 
Boys 1.19 (1.07 - 1.32) 1.16 (1.06 - 1.27) 2.36 (2.16 - 2.56) 
        
Tunisia Girls 1.91 (1.81 - 2.01) 0.003 1.68 (1.56 - 1.79) 0.000 3.58 (3.42 - 3.74) 0.029 
Boys 1.75 (1.68 - 1.82) 2.06 (1.94 - 2.18) 3.81 (3.65 - 3.96) 
        
Yemen Girls 0.84 (0.60 - 1.08) 0.184 1.00 (0.63 - 1.37) 0.264 1.83 (1.24 - 2.42) 0.211 
Boys 1.02 (0.81 - 1.24) 1.20 (0.96 - 1.43) 2.20 (1.77 - 2.63) 
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Table 3.7 (cont.) 
South Asia 
India Girls 1.13 (1.06 - 1.21) 0.278 1.85 (1.75 - 1.95) 0.90 2.98 (2.84 - 3.11) 0.505 
Boys 1.09 (1.00 - 1.19) 1.84 (1.76 - 1.93) 2.93 (2.80 - 3.07) 
        
Maldives Girls 0.78 (0.65 - 0.91) 0.006 0.67 (0.58 - 0.77) 0.000 1.45 (1.23 - 1.66) 0.000 
Boys 1.01 (0.90 - 1.13) 0.87 (0.76 - 0.97) 1.88 (1.68 - 2.07) 
        
Pakistan Girls 1.18 (0.96 - 1.40) 0.064 1.58 (1.49 - 1.66) 0.008 2.76 (2.57 - 2.94) 0.739 
Boys 0.91 (0.77 - 1.05) 1.79 (1.67 - 1.91) 2.71 (2.50 - 2.91) 
        
Sri Lanka Girls 1.28 (1.14 - 1.42) 0.155 1.95 (1.81 - 2.10) 0.154 3.23 (2.96 - 3.50) 0.115 
Boys 1.14 (0.97 - 1.31) 1.79 (1.64 - 1.95) 2.93 (2.65 - 3.20) 
        
Latin America and the Caribbean 
Argentina Girls 1.22 (1.07 - 1.37) 0.095 1.33 (1.18 - 1.48) 0.003 2.55 (2.29 - 2.80) 0.007 
Boys 1.11 (0.95 - 1.27) 1.15 (1.02 - 1.29) 2.26 (1.98 - 2.54) 
        
Belize Girls 1.62 (1.48 - 1.76) 0.330 1.68 (1.58 - 1.79) 0.272 3.31 (3.10 - 3.51) 0.971 
Boys 1.71 (1.53 - 1.90) 1.59 (1.50 - 1.69) 3.30 (3.08 - 3.52) 
        
Bolivia Girls 1.67 (1.59 - 1.75) 0.524 1.74 (1.63 - 1.84) 0.198 3.41 (3.27 - 3.55) 0.630 
Boys 1.64 (1.51 - 1.77) 1.82 (1.70 - 1.94) 3.46 (3.23 - 3.69) 
        
Costa Rica Girls 1.10 (1.01 - 1.20) 0.013 1.48 (1.34 - 1.62) 0.808 2.58 (2.37 - 2.80) 0.148 
Boys 1.26 (1.16 - 1.36) 1.50 (1.39 - 1.61) 2.76 (2.57 - 2.95) 
        
Dominica Girls 1.54 (1.40 - 1.67) 0.021 1.41 (1.32 -1.50) 0.864 2.95 (2.75 - 3.14) 0.092 
Boys 1.77 (1.63 -1.92) 1.42 (1.33 - 1.51) 3.18 (2.99 - 3.38) 
        
Grenada Girls 1.94 (1.79 - 2.10) 0.139 1.46 (1.34 - 1.59) 0.663 3.41 (3.17 - 3.65) 0.247 
Boys 2.11 (1.93 - 2.29) 1.51 (1.36 - 1.65) 3.62 (3.34 - 3.89) 
        
Guatemala Girls 1.56 (1.38 - 1.75) 0.792 1.61 (1.52 - 1.71) 0.033 3.18 (2.92 - 3.44) 0.691 
Boys 1.59 (1.50 - 1.69) 1.53 (1.46 - 1.60) 3.12 (2.99 - 3.26) 
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Table 3.7 (cont.) 
Guyana Girls 1.67 (1.47 - 1.88) 0.024 1.83 (1.69 - 1.97) 0.678 3.51 (3.20 - 3.81) 0.219 
Boys 1.90 (1.71 - 2.08) 1.80 (1.66 - 1.93) 3.69 (3.50 - 3.87) 
        
Honduras Girls 1.53 (1.39 - 1.68) 0.535 1.40 (1.28 - 1.52) 0.158 2.93 (2.68 - 3.18) 0.238 
Boys 1.58 (1.42 - 1.74) 1.50 (1.38 - 1.62) 3.08 (2.85 - 3.31) 
Jamaica Girls 1.64 (1.46 - 1.82) 0.005 1.37 (1.17 - 1.58) 0.468 2.97 (2.70 - 3.25) 0.009 
Boys 2.02 (1.85 - 2.19) 1.46 (1.31 - 1.61) 3.49 (3.22 - 3.75) 
        
Peru Girls 1.21 (1.09 - 1.34) 0.050 1.14 (1.05 - 1.24) 0.419 2.35 (2.16 - 2.55) 0.463 
Boys 1.11 (0.98 - 1.24) 1.18 (1.06 - 1.31) 2.29 (2.06 - 2.53) 
        
St. Lucia Girls 1.46 (1.36 - 1.56) 0.152 1.54 (1.43 - 1.66) 0.408 3.00 (2.81 - 3.19) 0.789 
Boys 1.57 (1.43 - 1.72) 1.48 (1.32 - 1.63) 3.04 (2.78 - 3.29) 
        
St. Vincent and 
the Grenadines 
Girls 2.25 (2.10 - 2.41) 0.403 1.34 (1.20 - 1.48) 0.277 3.59 (3.36 -3.82) 0.317 
Boys 2.35 (2.15 - 2.54) 1.45 (1.31 - 1.60) 3.79 (3.46 - 4.11) 
        
Suriname Girls 1.58 (1.45 - 1.71) 0.050 2.07 (1.95 - 2.20) 0.412 3.65 (3.45 - 3.87) 0.435 
Boys 1.74 (1.59 - 1.88) 2.01 (1.90 - 2.12) 3.75 (3.54 - 3.96) 
        
Europe and Central Asia 
The Former 
Yugoslav 
Republic of 
Macedonia 
Girls 1.89 (1.74 - 2.04) 0.280 1.66 (1.57 - 1.75) 0.293 3.55 (3.35 - 3.75) 0.731 
Boys 1.99 (1.84 - 2.13) 1.60 (1.48 - 1.72) 3.59 (3.36 - 3.82) 
        
East Asia and Pacific 
Fiji Girls 1.71 (1.48 - 1.93) 0.424 2.27 (2.06 - 2.47) 0.172 3.97 (3.57 - 4.37) 0.709 
Boys 1.80 (1.54 - 2.06) 2.10 (1.87 - 2.32) 3.89 (3.52 - 4.26) 
        
Indonesia Girls 1.38 (1.27 - 1.48) 0.992 1.90 (1.77 - 2.03) 0.061 3.28 (3.07 - 3.48) 0.220 
Boys 1.38 (1.26 - 1.50) 1.77 (1.63 - 1.91) 3.15 (2.93 - 3.36) 
        
Malaysia Girls 1.45 (1.41 - 1.49) 0.361 1.92 (1.88 - 1.97) 0.220 3.37 (3.30 - 3.45) 0.199 
Boys 1.48 (1.43 - 1.53) 1.96 (1.92 – 2.00) 3.43 (3.36 -3.50) 
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Table 3.7 (cont.) 
Mongolia Girls 0.70 (0.63 - 0.76) 0.070 1.63 (1.55 - 1.72) 0.002 2.32 (2.19 - 2.45) 0.001 
Boys 0.77 (0.70 - 0.83) 1.80 (1.69 - 1.92) 2.57 (2.42 - 2.72) 
        
Myanmar Girls 1.19 (1.07 - 1.31) 0.182 1.75 (1.60 - 1.91) 0.309 2.94 (2.69 - 3.19) 0.172 
Boys 1.12 (1.02 - 1.21) 1.69 (1.60 - 1.78) 2.80 (2.64 - 2.96) 
        
Philippines Girls 1.39 (1.29 - 1.48) 0.914 1.76 (1.65 - 1.86) 0.690 3.15 (2.99 - 3.30) 0.707 
Boys 1.38 (1.31 - 1.45) 1.73 (1.63 - 1.83) 3.11 (2.96 - 3.25) 
        
Thailand Girls 1.65 (1.47 - 1.83) 0.457 2.10 (1.95 - 2.25) 0.270 3.75 (3.45 - 4.06) 0.940 
Boys 1.60 (1.44 - 1.76) 2.17 (2.04 - 2.30) 3.76 (3.51 - 4.01) 
        
Tonga Girls 1.67 (1.54 - 1.80) 0.067 2.22  (2.08 - 2.36) 0.202 3.89 (3.66 - 4.12) 0.066 
Boys 1.49 (1.35 - 1.63) 2.07 (1.91 - 2.24) 3.56 (3.31 - 3.82) 
CI = Confidence Interval; Boldface value are significant at P < 0.05; - No data available for Namibia 
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Table 3.8 shows the mean weekly physical activity reported in minutes and the results of the 
independent sample t-test which shows if there is a statistically significant difference between 
adolescent boys and girls in countries included in the study. The study results showed that 31 
countries reported a significant difference between the mean physical activity between boys and 
girls. In fact in all 31 countries (Benin, Mauritania, Senegal, Seychelles, Tanzania, Algeria, 
Djibouti, Egypt, Jordan, Lebanon, Libya, Morocco, Syria, Tunisia, Yemen, Maldives, Sri Lanka, 
Argentina, Belize, Bolivia, Costa Rica, Guatemala, Guyana, Honduras, St. Vincent and the 
Grenadines, Suriname, Macedonia FYR, Malaysia, Mongolia, Myanmar and Thailand) 
adolescent boys recorded a higher mean physical activity than adolescent girls. More 
importantly, the Middle East and North African region was the only World Bank region where 
all the countries recorded a significant difference between the mean physical activity of 
adolescent boys and girls. In all the countries the boys were more active than the girls (Table 3.8) 
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Table 3.8: Mean and the independent sample-test results of the weekly physical activity among 
adolescent girls and boys in Low-and Middle-Income Countries from the Global School-based 
Student Health Survey (2004-2013) (N = 163,123 adolescents from 49 LMICs). 
LMICs Adolescents Mean (95% CI) weekly 
physical activity 
Independent Sample  
T-test 
(p-value) 
Sub-Saharan Africa 
Benin Girls 172.49 (155.93 - 189.05) 0.002 
Boys 201.45 (191.85 - 211.06) 
    
Botswana Girls 123.43 (117.18 - 129.68) 0.571 
Boys 126.96 (113.85 - 140.07) 
    
Ghana Girls 137.19 (127.26 -  147.13) 0.234 
Boys 143.87 (134.65 -  153.10) 
    
Malawi Girls - - 
Boys - 
    
Mauritania Girls 81.17 (69.57 - 92.76) 0.000 
Boys 135.68 (109.89 - 161.48) 
    
Namibia Girls 105.27 (95.36 - 115.18) 0.193 
Boys 111.42 (103.67 - 119.17) 
    
Senegal Girls 99.98 (85.86 - 114.10) 0.000 
Boys 159.88 (145.69 - 174.07) 
    
Seychelles Girls 135.62 (133.48 - 137.75) 0.000 
Boys 196.95 (193.84 - 200.06) 
    
Sudan Girls 100.15 (85.35 - 114.95) 0.260 
Boys 114.76 (94.12 - 135.40) 
    
Swaziland Girls - - 
Boys - 
    
Tanzania Girls 163.70 (147.72 - 179.68)  
0.042 Boys 184.23 (170.94 - 197.52) 
    
Zambia Girls 113.39 (102.82 - 123.96) 0.103 
Boys 103.04 (92.44 - 113.64) 
Middle East and North Africa 
Algeria Girls 109.24 (101.43 - 117.04) 0.000 
Boys 194.70 (185.25 - 204.14) 
    
Djibouti Girls 125.53 (114.84 -136.22) 0.000 
Boys 168.09 (155.69 -  180.48) 
    
Egypt Girls 85.88 (67.03 - 104.74) 0.000 
Boys 170.93 (156.40 - 185.47) 
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Table 3.8 (cont.) 
Jordan Girls 117.68 (110.92 - 124.45) 0.001 
Boys 153.11 (138.77 -  167.44) 
    
Lebanon Girls 175.86 (163.92 -  187.81) 0.000 
Boys 222.26 (212.32 - 232.21) 
    
Libya Girls 100.40 (91.54 - 109.27) 0.000 
Boys 157.16 (143.34 -  170.98) 
    
Morocco Girls 119.70 (108.32 -  131.08) 0.000 
Boys 152.98 (144.19 - 161.77) 
    
Syria Girls 92.53 (83.08 - 101.99) 0.000 
Boys 127.87 (112.15 -  143.59) 
    
Tunisia Girls 125.20 (113.80 - 136.61) 0.000 
Boys 203.61 (192.10 -  215.12) 
    
Yemen Girls 95.74 (61.40 - 130.09) 0.011 
Boys 150.03 (132.68 - 167.38) 
South Asia 
India Girls 201.12 (180.35 - 221.89) 0.241 
Boys 212.86 (197.60 - 228.13) 
    
Maldives Girls 121.75 (108.21 -  135.29) 0.000 
Boys 160.05 (146.06 - 174.05) 
    
Pakistan Girls 80.08 (46.87 - 113.30) 0.155 
Boys 110.72 (82.78 - 138.65) 
    
Sri Lanka Girls 157.25 (147.21 - 167.29) 0.001 
Boys 175.68 (163.80 - 187.56) 
Latin America and the Caribbean 
Argentina Girls 128.14 (117.12 - 139.17) 0.000 
Boys 185.03 (168.64 - 201.43) 
    
Belize Girls 153.78 (142.80 -  164.76) 0.000 
Boys 186.04 (176.07 - 196.01) 
    
Bolivia Girls 139.76 (129.4  - 150.12) 0.000 
Boys 168.25 (155.65 -  180.86) 
    
Costa Rica Girls 143.49 (130.79 - 156.20) 0.000 
Boys 205.20 (192.34 - 218.07) 
    
Dominica Girls 134.67 (123.32 - 146.02) 0.277 
Boys 145.86 (128.66 - 163.06) 
    
Grenada Girls 125.94 (110.89 - 140.99) 0.139 
Boys 140.86 (123.60 - 158.12) 
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Table 3.8 (cont.) 
Guatemala Girls 139.38 (128.32 - 150.44) 0.001 
Boys 170.28 (156.08 - 184.47) 
    
Guyana Girls 120.22 (102.65 - 137.79) 0.019 
Boys 143.80 (119.13 - 168.48) 
    
Honduras Girls 118.49 (107.21 - 129.77) 0.000 
Boys 161.17 (148.15 - 174.19) 
    
Jamaica Girls - - 
Boys - 
    
Peru Girls 160.58 (149.69 - 171.46) 0.263 
Boys 167.42 (155.95 - 178.90) 
    
St. Lucia Girls 139.69 (123.95 - 155.44) 0.064 
Boys 158.98 (136.34 - 181.62) 
    
St. Vincent and the 
Grenadines 
Girls 101.53 (89.23 - 113.83) 0.001 
Boys 138.15 (121.31 -  154.98) 
    
Suriname Girls 147.36 (135.36 - 159.35) 0.001 
Boys 176.19 (160.92- 191.47) 
Europe and Central Asia 
The Former Yugoslav 
Republic of Macedonia  
Girls 151.57 (138.75 - 164.39) 0.000 
Boys 188.23 (171.12 - 205.34) 
East Asia and Pacific 
Fiji Girls 171.88 (150.33 - 193.43) 0.168 
Boys 187.48 (172.89 - 202.07) 
    
Indonesia Girls 154.24 (137.17 - 171.32) 0.109 
Boys 169.47 (155.25 -  183.69) 
    
Malaysia Girls 132.75 (127.32 - 138.18) 0.000 
Boys 181.23 (175.46 - 187.01) 
    
Mongolia Girls 190.82 (182.49 - 199.15) 0.000 
Boys 222.55 (213.80 -  231.30) 
    
Myanmar Girls 132.99 (115.08 - 150.91) 0.000 
Boys 160.00 (147.81 -  172.19) 
    
Philippines Girls 99.43 (82.25 - 116.62) 0.407 
Boys 95.52 (78.02 - 113.01) 
    
Thailand Girls 130.95 (119.89  - 142.00) 0.000 
Boys 184.16 (171.13  - 197.20) 
    
Tonga Girls 145.78 (134.37 - 157.19) 0.625 
Boys 141.51 (126.13 -  156.89) 
CI = Confidence Interval; Boldface value are significant at P < 0.05; - no data available. 
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Discussion 
The WHO recommends consuming a minimum of 400g (5 servings) of fruits and vegetables 
daily and encourages each country to formulate intermediate objectives to achieve this goal 
(WHO 2003; FAO/WHO 2005). Also, the WHO recommends children and youth between the 
ages of 5–17 have at least 60 minutes of moderate- to vigorous-intensity physical activity daily 
(WHO 2010). I utilized an ecologic study design to compare patterns of fruit and vegetable 
consumption and physical activity of adolescents among countries and regions demarcated by the 
World Bank as LMICs and examined gender differences. 
 
The study results showed variations in meeting the WHO recommendations of fruit consumption 
(two or more servings daily), vegetable consumption (three or more servings daily), fruit and 
vegetable consumption (5 or more servings daily) among adolescents in LMICs. In most 
countries (37 out of 48) less than 50% of adolescents consumed >= 2 servings of fruits daily. 
Adequate vegetable consumption was consistently lower in all countries compared to fruit 
consumption. All countries had less than 50% of adolescents consuming three or more 
vegetables per day and five servings of fruits and vegetables daily, respectively. In addition, all 
of the countries reported a mean of less than three for vegetables and less than five for daily fruit 
and vegetable intake. Morocco had the highest percentage of adolescents meeting the WHO 
recommendations for the daily intake of fruits and vegetables. Also, adolescent girls in Morocco 
recorded the highest mean (5.00) daily intake of fruits and vegetables. According to the FAO 
(2010), the Moroccan diet is Mediterranean and it is based on an increased consumption of fruits 
and vegetables.  
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Similar findings with respect to the low daily intake of fruits and vegetables among adolescents, 
have been seen among adolescents in Ghana where 48% rarely ate fruits (Doku et al. 2011) and 
in China where less than 50% ate fruit daily (Shi et al. 2005) and in Gaza where only (16.2%) of 
girls consumed fruits daily (Abudayya et al. 2009). The variation could be due to differences in 
dietary cultural preferences among countries/regions as well as the availability of fruits and 
vegetables in the countries/region, income and urbanization rate (Peltzer & Pengpid 2010; 
Peltzer & Pengid 2012). 
 
The study results also support my hypothesis that there are differences between the fruit and 
vegetable consumption among adolescent girls and boys in LMICs. For example, in meeting the 
WHO recommendations for fruit consumption (>= 2 servings/day), among the countries that 
recorded a statistically significant difference between boys and girls, 58% of the countries 
showed that girls were more likely to consume >= 2 servings of fruit daily than adolescent boys. 
For vegetables, 67% of the countries that recorded a significant difference between boys and 
girls showed that boys were more likely to consume >= 3 servings of vegetables daily than girls. 
With respect to the mean daily intake of fruits and vegetables, I found that in countries that 
showed significant differences between adolescent boys and girls, girls had a significantly higher 
intake of fruits and vegetables compared to boys. The study findings are in agreement with the 
results of the study by Peltzer & Pengpid (2010), who examined fruit and vegetable consumption 
among seven countries in Sub-Saharan Africa namely, Botswana, Kenya, Senegal, Swaziland, 
Tanzania, Uganda, and Zambia. The authors found that the mean daily intake of fruits was 
significantly higher for girls (1.48) compared to boys (1.33). Also, in a review of fruits and 
vegetable intake by Rasmussen et al (2006), the authors found that most studies (27 out of 49) 
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showing gender differences between boys and girls, reported that girls had a higher intake of 
fruits and/or vegetables. Studies have attributed this gender differences to preference for fruits 
and vegetables. It has been reported that boys do not eat fruits and vegetables because they do 
not like them as much as girls do (Bere et al. 2007; Cooke et al. 2005). In addition to preference, 
Bere et al. (2007) found that the gender differences could also be attributed to perceived 
accessibility of fruits and vegetables at home. They found that girls have a greater knowledge, 
and stronger intentions and self-efficacy compared to boys (Bere et al. 2007). Lastly, according 
to Cooke et al. (2005), boys prefer energy-dense foods (that is not fruits and vegetables) to adapt 
to their energy requirement. 
 
Assessing the recommended daily physical activity (60 minutes daily) among adolescents 
showed variations across the countries. The countries with the highest percentage of adolescents 
being active 60 minutes/day were India (29.5%) and Benin (25.6%). According to the WHO 
(2009), the prevalence of physical inactivity is increasing among LMICs and it is already one of 
the leading causes of death. The result from this study is consistent with the study of Hallal et al. 
(2012), who found that 80.3% of adolescents between 13 -15 years from 105 countries (mostly 
from low and middle income countries) did not meet the recommended daily physical activity. 
 
In addition, the study findings support the hypothesis that there are differences between physical 
activity behavior patterns among adolescent girls and boys in LMICs. For example, in all the 
countries (31) that showed a statistically significant difference between the mean weekly 
physical activity among adolescent boys and girls, boys were more active and also more likely to  
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meet the WHO recommendations of 60 minutes of physical activity daily. This result is 
consistent with studies showing that physical activity declines during adolescence, especially 
among girls (Nader et al. 2008; Troiano et al. 2008). A notable statistical difference between 
adolescent boys and girls with respect physical activity was seen predominantly in the Middle 
East and North African region. These differences may be attributable to cultural and gender 
norms. For example, studies in the Middle East and North Africa have found that barriers to 
physical activity among women include the lack of facilities separated by gender, (Mabry et al. 
2013; Shuval et al. 2008)
 
where women feel more comfortable being physically active. I believe 
these areas warrant exploration for future studies.  
 
The limitations of this study include the use of the GSHS data, which surveys adolescents in 
schools; thus the results might not necessarily be a reflection of the fruit and vegetable 
consumption pattern and physical activity behavior among all adolescents in the respective 
countries. Specifically, adolescents that are unable to attend school or have dropped out would 
not be captured. Second, in some countries fruits and vegetables are seasonal staples; as such 
consumption might be high or low in a country based on the season in which the data were 
collected. As stated earlier, physical activity patterns may also be affected by cultural 
perspectives resulting in the differences seen across countries/regions. Thus the study warrants 
caution with interpretation.  
 
Third, adolescents had to recall and self-report their fruit and vegetables consumption patterns 
and physical activity behavior during the past 30 days and week, respectively. This approach 
may result in either overestimating or underestimating intake behaviors, leading to information  
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bias. I also cannot be certain that the 5 servings reported by the adolescents were equivalent to 
400 grams since I could not quantify the servings from the GSHS data.  
 
Conclusion 
The WHO recommendations for daily consumption of fruits and vegetables and physical activity 
were not consistently met in all countries. Despite this lower rate, 11 out of 49 countries had 
more than 50% of adolescents consuming >= 2 servings of fruits daily. None of the 49 countries 
had more than 50% of their adolescents consuming >= 3 servings of vegetables daily and >=5 
servings of fruit and vegetables daily. Adolescents in the Former Yugoslav Republic of 
Macedonia recorded the highest percentage of adolescents (60.3) meeting the WHO 
recommendation of >= 2 servings of fruits daily.  Adolescent girls in Morocco were the only 
group to record a mean value of five for daily intake of fruits and vegetables. Overall, adolescent 
boys were more active than girls and this difference was more notable in the Middle East and 
North African region. Adolescents in India were the most active. 
 
Policy Implications 
Physical activity was particularly low among adolescents’ girls in LMICs, as such; there should 
be much attention to promote physical activity among adolescent girls. Intake of fruits and 
vegetables were also consistently low among adolescents in all countries. Based on these 
findings, we need to i) encourage change in the gender norms with respect to physical activity 
among girls, ii) encourage physical education teachers to include exercises (such as dancing, 
skipping and gymnastics) to make being active appealing to girls, iii) encourage parents to 
engage in physical activity with their adolescent daughters so they can model this healthy 
behavior, iv) educate adolescents (especially boys) on the importance of increasing fruit and  
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vegetable consumption to minimize their risk for NCDs in future and v) make fruits and 
vegetables available and affordable in places where adolescents spend most of their time (Grieser 
et al. 2006; Whitehead & Biddle, 2008; Bere et al. 2007; Cooke et al. 2005; Robertson-Wilson et 
al. 2003; Miller et al. 2016; Lee 2016; APA 2016). 
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Chapter 4: Behavioral health policies and associated factors: Do they influence fruit and 
vegetable consumption among adolescents in LMICs? 
 
Abstract 
Low intake of fruits and vegetables during adolescence may persist through adulthood, putting 
adolescents at risk of future development of chronic diseases. Several factors are known to 
influence the intake of fruits and vegetables among adolescents. However, few studies have 
examined the role that behavioral health policies and associated factors (such as availability of 
food at home, parental support, and physical activity) play on consumption of fruits and 
vegetables particularly among adolescents in low-and middle-income countries (LMICs). 
 
This study analyzes adolescent physical environment (presence of fruit and vegetable policy and 
food insecurity), social environment (parental connectedness, supervision, and bonding) and 
personal factors (physical activity) on consumption of fruits and vegetables among adolescents in 
LMICs. All adolescent data (with the exception of policy status) was obtained from the Global 
School-based Student Health Survey (GSHS) collected by the WHO with support from the CDC 
between 2004 and 2013.  
 
Information on national policies were obtained from government ministries (e.g., Ministry of 
Health, Ministry of Agriculture and Ministry of Education) involved with the formulation of 
nutrition policies, WHO databases including the Global Database on the Implementation of 
Nutrition Action (GINA), and the Nutrition Landscape Information System (NLiS) as well as 
abstract and citations databases including Scopus and the US National Library of Medicine’s  
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PubMed. Countries were designated as having a policy based on the presence of the policy 
between 2004 and 2013 and having the policy issued at least a year before GSHS data collection 
(n=13 LMICs). Countries without policies were based on the absence of a policy between 2004 
and 2013 and availability of GSHS data from 2004 to 2013 (n = 11 LMICs). The total analytic 
sample includes 89,843 adolescents from 24 countries. 
 
Logistic regression models reveal a significant positive association between the presence of fruit 
and vegetable policy and the adequate consumption of fruits and vegetables {Adjusted Odds 
Ratio (AOR) = 2.04; 95%CI (1.74 – 2.40); p-value < 0.001}. Parental supervision was also 
positively associated with sufficient intake of fruits and vegetables {AOR = 1.62; 95%CI (1.42 – 
1.84); p-value < 0.001}. Physical activity was also positively associated with adolescents 
consuming >= 5 servings of fruits and vegetables daily {AOR = 1.30; 95%CI (1.13 – 1.50); p-
value < 0.001}. 
  
Adolescents’ physical environment (presence of fruit and vegetable policies, unavailability of 
food), social environment (parental connectedness, supervision, and bonding) and physical 
activity behavior are all significant predictors of adolescents’ intake of fruits and vegetables. 
These factors facilitate fruit and vegetable intake among adolescents in LMICs, and may reduce 
chronic disease incidence in the future.  
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Introduction 
A World Health Organization (2009) report indicates that a quarter of the world’s population is 
made up of people between the ages of 10 to 24 years and approximately 90% live in LMICs 
where fertility is high (UN 2009). According to the United Nations International Children’s 
Emergency Fund (UNICEF) (2007) and WHO (2002), this increase in adolescent population 
growth coincides with a reduction in infectious diseases, malnutrition, and infant and early 
childhood mortality. This reduction has shifted the attention to other health issues such as risk 
factors for NCDs which has become very important during adolescence. According to Sawyer et 
al. (2012), a focus on adolescence is central to the success of many public health agendas. 
 
Adequate intake of fruits and vegetables is considered an important part of a healthy diet (Hu FB 
2003; Joshipura KJ et al. 1999; Paolini M et al. 2003), especially among adolescents as patterns 
of fruit and vegetable intake track into adulthood (Mikkila V et al. 2004; te Velde SJ, et al.  
2007). In addition to these behavior patterns tracking into adulthood, studies indicate that 
increasing the intake of fruits and vegetables among adolescents is a public health goal that has 
both proximal and distal health outcomes (US Dept. of Health and Human Services 2000; Krebs-
Smith et al. 1996;  Troiano et al. 1995;  Carroll 1998; CDC 1996) such as NCDs risk. As such 
recognizing the factors that predict the intake of fruit and vegetable consumption among 
adolescents will be important in formulating policies and interventions to increase their intake. 
 
Studies have shown that several factors are correlated with the intake of fruits and vegetables 
among adolescents. These factors include age, gender, socio-economic position, preferences for 
fruits and vegetables, parental fruit and vegetable intake, parental modeling, family rules and  
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parental encouragement and home availability/accessibility (Rasmussen et al. 2006; Pearson et 
al. 2009). For example, Neumark-Sztainer et al. (1996) found an association between family 
connectedness and intake of fruits and vegetables among adolescents. In addition, in a study of 
adolescents by Peltzer & Pengpid (2010), the authors found a positive association between 
inadequate fruit consumption and food insecurity (OR = 1.50, P = .001) and lack of care-giver 
connectedness (OR = 1.41, P = .000). Peltzer & Pengpid (2010) also found inadequate 
consumption of vegetables among adolescents to be associated with lack of care-giver 
supervision (OR = 1.57, P = .000).  
 
It is important to note that the family is a vital component of an adolescents’ immediate 
environment since it is the parent that provides the food environment that encourages the 
consumption of certain foods regularly (Nicklas et al. 2001). For example, Kremer et al. (2003) 
studied parenting style and adolescent fruit consumption. The authors found that fruit 
consumption was higher among adolescents with authoritative parents. In addition, adolescents 
who reported having parents with indulgent parenting styles were more likely to consume fruits 
than their adolescent counterparts from neglectful homes. Other studies have found that parental 
presence and authoritative parenting lessens the probability of engaging in health-risk behaviors 
(Fors et al. 1999; Jackson et al. 1994; Resnick et al. 1997). 
 
Studies have also found that the presence of fruit and vegetable policies has a positive 
association with increased consumption of fruits and vegetables (Rasmussen et al. 2006). For 
example in the United States (US), and Finland, studies have found that students who participate 
in school lunch programs have a higher intake of fruits and vegetables compared to students that  
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do not participate in school lunch programs (Rasmussen et al. 2006). In addition, in 2010, the 
National Fruit &Vegetable Alliance (NFVA), United Fresh Produce Association Foundation, the 
Food Family Farming Foundation, and Whole Foods Market launched Let’s Move Salad Bars to 
Schools (LMSB2S) in support of the Let’s move campaign by the First Lady Michelle Obama of 
the United States. The goal of this program was to place 6000 salad bars in schools over 3 years. 
According to Harris et al. (2012), this initiative has resulted in increased access to healthy food 
such as fruits and vegetables in schools (Harris et al. 2012).  
 
Studies have also shown that some of the factors that influence intake of fruits and vegetables 
among adolescents operate at the distal level, whereas others operate at proximal levels. 
According to Klepp et al. (2005), distal determinants of fruit and vegetable intake can be found 
in the cultural environment (such as socio-economic status and ethnicity), physical environment 
(such as dietary guidelines, school food policies, local food policies and food availability at 
home) and social environment (such as parental encouragement, parental rules and parental 
facilitation). The cultural, physical and social environments in turn influence the more proximal 
personal factors such as physical activity, attitude, knowledge, and self-efficacy (Klepp et al. 
2005). 
 
To effectively design an intervention to increase the intake of fruits and vegetables among 
children and adolescents, Baranowski et al. (1999) proposed that the determinants of 
consumption patterns need to be identified. As such, this study utilizes the theoretical framework 
applied to children’s fruit and vegetable consumption: the Pro Children Project proposed by 
Klepp et al. (2005) to better understand how adolescents’ physical environment, social 
environment, and personal factors influence their consumption of fruits and vegetables.  
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Figure 4.1 A theoretical framework applied to children’s fruit and vegetable consumption: the 
Pro Children Project (Klepp et al. 2005) 
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The Pro Children Project was developed by Klepp et al. (2005) to assess the intake of fruits and 
vegetables among school children and their parents in Europe. The Pro Children project was 
also developed to understand determinants of children’s fruit and vegetable consumption patterns 
in order to develop and test strategies that effectively promote the intake among school children. 
This theoretical framework was developed by including constructs from several behavioral 
theories, such as the Social Cognitive Theory (Bandura 1997), the ‘Attitude, Social Influences, 
Self-Efficacy Model’ (Kok et al. 1996), the Theory of Triadic Influence (Flay & Petraitis 1994) 
and the Social-Ecological Perspective on Health Behavior (French et al. 2001) so as to include 
potential determinants of fruits and vegetables at the individual, social and environmental level 
(Klepp et al. 2005). 
 
This theoretical model proposes that determinants of fruit and vegetable consumption can be 
found in the cultural, the physical and the social environment, and these, in turn, influence the 
more proximal factors found at the personal level. In addition, the model proposes that to 
increase consumption of fruits and vegetables among children, a more positive consequence of 
fruits and vegetables has to be introduced. Furthermore, the creation of a positive social 
environment as well as the availability of foods in places where children spend most of their time 
will lead to an increase in consumption of fruits and vegetables (Klepp et al. 2005). The cultural 
environment aspect of the framework is to determine differences in the pattern of fruit and 
vegetable consumption among adolescents in various countries. The physical environment of 
adolescents determines whether the presence of fruit and vegetable policies and food insecurity 
influences consumption of fruits and vegetables among adolescents. For example, one of the 
objectives of the Pro Children Project is to determine local, regional and national policies that  
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relate to fruit and vegetable intake (Klepp et al. 2005).  The social environment explores the 
family environment, for example, parental encouragement, family rules and parental facilitations 
and their impact on consumption of fruit and vegetable among adolescents. Lastly, the personal 
factors explore adolescents’ health-related behaviors such as physical activity, knowledge, 
attitudes, preference for fruit and vegetables and self-efficacy, and how they influence intake of 
fruits and vegetables.  
 
This study utilizes this theoretical framework to better understand how the physical environment 
(presence or absence of fruit and vegetable policy in LMICs and food insecurity), social 
environment (parental connectedness, parental supervision and parental bonding) and personal 
factors (physical activity) influence fruit and vegetable consumption among adolescents in 
LMICs. To date, there have been few cross-LMICs studies focusing on determinants of fruit and 
vegetable consumption among adolescents (Peltzer & Pengpid 2010) and Rasmussen et al. 
(2006) proposed the need for international comparative, longitudinal, theory-based and multi-
level studies to understand these determinants of healthy dietary behaviors by taking both 
personal and environmental factors into account. (Rasmussen et al. 2006).  
 
Aim 
The aim of the study is to explore the relationship among a physical environment, social 
environment, and physical activity as determinants of the daily intake of fruits and vegetables 
among adolescents in LMICs.  
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Hypothesis  
The null hypothesis is that the presence of fruit and vegetable policies and associated factors 
such as food insecurity, parental support, and physical activity do not influence fruit and 
vegetable consumption among adolescents in LMICs. 
 
The alternate hypothesis is that the presence of fruit and vegetable policies and associated 
factors such as food insecurity, parental support, and physical activity does influence fruit and 
vegetable consumption among adolescents in LMICs. 
 
 
Methods 
 
Study design 
 
The study was conducted using data from the Global School-based Student Health Survey 
(GSHS) for 24 LMICs. Thirteen LMICs were designated as having fruit and vegetable policy 
and eleven LMICs were selected as not having fruit and vegetable policy (Table 4.1 and 4.2). 
The GSHS is a standardized survey developed by the WHO in collaboration with the United 
Nations International Children’s Emergency Fund, the United Nations Educational, Scientific 
and Cultural Organization, and the United Nations Program on HIV/AIDS, with technical 
assistance provided by the Centers for Disease Control and Prevention (CDC). It is a 
collaborative surveillance project designed to help countries measure and assess health behaviors 
and protective factors among students between the ages of 13 to 17 years. It helps countries 
develop priorities, establish programs, and advocate for resources for youth health programs and 
policies (http://www.cdc.gov/gshs/). The GSHS has ten key questionnaire modules, which 
include; alcohol use, dietary behaviors, drug use, hygiene, mental health, physical activity,  
 146 
 
sexual behaviors, tobacco use, violence and unintentional injury. It is administered to students 
during a regular class period to obtain data on health behaviors and protective factors 
(http://www.cdc.gov/gshs/pdf/GSHSOVerview.pdf). 
 
The sampling design involves a two-stage cluster sample design. During the first stage of 
sampling, schools are selected with probability proportionally based on their reported enrollment 
size. At the second stage, classes are selected randomly and students in the selected class are 
eligible to participate in the study irrespective of their age. The GSHS is self-administered in 
which students enter their answers on a computer-scannable answer sheet during one regular 
class period. Data collection is conducted by trained survey administrators during one regular 
class period. Informed consent is obtained from students, parents and/or school officials. Further 
information can be found at (http://www.who.int/chp/gshs/methodology/en/). After data 
collection, the survey administrators and coordinators collate the answer sheets and send them to 
the CDC for scanning and processing. The data is then processed using the same data edits from 
each country to ensure comparability across countries (http://www.cdc.gov/gshs/pdf/gshs-data-
users-guide.pdf).  
 
As of December 2013, 90 countries (mostly LMICs) had completed the GSHS, and 
representatives from over 120 countries have been trained to administer the GSHS 
(http://www.cdc.gov/gshs/pdf/GSHSOVerview.pdf). GSHS data from 2004 to 2013 that was 
publicly available for LMICs (http://www.who.int/chp/gshs/datasets/en/) as designated by the 
World Bank (World Bank, 2013) was used. These are countries that had a Gross National 
Income (GNI) of less than $12,616 in 2012 (World Bank 2013).  
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Physical environment variables included in the study were presence or absence of fruit and 
vegetable policies in LMICs and food insecurity. Social environment was defined as parental 
connectedness, parental supervision and parental bonding (Peltzer & Pengpid 2010). The 
personal factor variable used was physical activity. Data on the physical environment (food 
insecurity), social environment (parental connectedness, parental supervision and parental 
bonding), personal factors (physical activity) and daily intake of fruits and vegetables of 
adolescents were obtained from the GSHS data.  
 
Information on the availability of fruit and vegetable policies (policies/action plan/guidelines) 
from 2004 to 2013 were obtained from a review of the literature of fruit and vegetable policies in 
LMICs. The review was performed on government websites responsible for nutrition (Ministry 
of Health, Ministry of Agriculture and the Ministry of Education) using the following search 
terms “Nutrition, fruits, vegetables, children, adolescents, schools and NCD.” A second review 
of policies was conducted using WHO databases (Global database on the Implementation of 
Nutrition Action (GINA) (https://extranet.who.int/nutrition/gina/en/policies/summary), 
(https://extranet.who.int/nutrition/gina/en/programmes/summary) and the Nutrition Landscape 
Information System (NLiS) (http://www.who.int/nutrition/nlis/en/). Lastly, a third search was 
done using these search terms “Nutrition OR food AND Policy” and country name as well as 
“Fruits OR vegetables AND Policy” and country’s name in abstract and citations databases 
including Scopus and the US National Library of Medicine’s PubMed. This review was started 
in June 2015 and ended in March 2016.  
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Countries were classified as having an available or adopted policy from 2004 and 2013 if the 
national policy document was published at least one year before the GSHS data was collected (n 
= 13 LMICs) and countries without policies were based on absence of a policy between 2004 to 
2013 and availability of GSHS data (n = 11) (Table 4.1 and 4.2). Physical environment, social 
environment and physical activity were used as explanatory variables to i) determine whether 
adolescents meet the WHO recommendations of daily intake of fruits, vegetables and fruits and 
vegetables (dependent variables) in LMICs and ii) predict the mean daily intake of fruits, 
vegetables and fruits and vegetables among adolescents in LMICs. 
 
Survey measures 
The survey measures used were based on the following GSHS questions:  
(http://www.who.int/chp/gshs/GSHS_Core_Modules_2009_English.pdf) 
Food insecurity: “During the past 30 days, how often did you go hungry because there was not 
enough food in your home? Responses were a) Never b) Rarely c) Sometimes d) Most of the 
time e) Always   
Parental connectedness: ‘‘During the past 30 days, how often did your parents or guardians 
understand your problems or worries?’’ Responses were a) Never b) Rarely c) Sometimes d) 
Most of the time e) Always  
Parental Supervision: ‘‘During the past 30 days, how often did your parents or guardians check 
to see if your homework was done’’? Responses were a) Never b) Rarely c) Sometimes d) Most 
of the time e) Always  
Parental Bonding: ‘‘During the past 30 days, how often did your parents or guardians really 
know what you were doing with your free time?’’ Responses were a) Never b) Rarely c) 
Sometimes d) Most of the time e) Always  
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Physical Activity: “During the past 7 days, on how many days were you physically active for a 
total of at least 60 minutes per day?” The response options were; A) 0 days B) 1 day C) 2 days 
D) 3 days E) 4 days F) 5 days G) 6 days H) 7 days. 
 
Survey coding 
Food insecurity: was coded 1 = Never, 2= rarely and sometimes and 3 = most of the time and 
always.  
Parental connectedness: was coded 1 = Connected (most of the time and always), 2 = Some 
connection (rarely and sometimes) and 3 = Not connected (never).   
Parental Supervision:  was coded 1= Supervised (most of the time and always), 2 = Some 
supervision: (rarely and sometimes) and 3 = Not supervised (never).  
Parental Bonding: was coded 1 = Bonded (most of the time and always); 2 = Some bonding: 
(rarely and sometimes) and 3 = No bonding (never).  
Physical Activity: was coded 1 = met WHO recommendations for 60 minutes for 7days of 
physical activity and 2= did not meet WHO recommendations. 
 
Data Analysis 
The data was analyzed using SPSS version 21 software (SPSS, Inc., Chicago, IL). The GSHS 
data collection employs a complex sampling design. Data were analyzed taking into account this 
sampling design. The GSHS data was analyzed taking into account the weight, stratum and 
primary sampling unit (PSU). The weighting process adds weights, stratum and PSU to every 
student record in the GSHS data file to reflect the weighting process and the 2-staged sampling 
design.  
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The weight variable allows generalizability of the GSHS results to the entire student population, 
whereas the stratum and the PSU account for the 2-stage sample design used for the GSHS. 
Specifically, the stratum reflects the GSHS sampling process at the first level which is done in 
schools and the PSU reflects the second level of the GSHS sampling process done in classrooms 
(http://www.cdc.gov/gshs/background/pdf/gshs-data-users-guide.pdf).  
 
Descriptive statistics were generated to determine the characteristics of adolescents’ physical 
environment (food insecurity) and social environment (parental connectedness, parental 
supervision and parental bonding) in countries with policies and in countries without policies 
(Table 4.2 and 4.3). Data from the 24 countries were then merged and independent associations 
between physical environment (presence or absence of fruit and vegetable policy and food 
insecurity), social environment (parental connectedness, parental supervision and parental 
bonding) and personal factors (physical activity) and meeting the WHO recommendations for 
daily intake of fruits, daily intake of vegetables and daily intake of fruits and vegetables was 
determined using logistic regression models. Odds ratios and 95% confidence intervals were 
calculated. The dependent variables were coded i) 1 = adequate consumption of fruits (2 or 
more/day), and 2 = inadequate consumption of fruit (less than 2/day) (reference) ii) 1 = adequate 
consumption of vegetables (3 or more/day), and 2 = inadequate consumption of vegetables(less 
than 3/day) (reference)   iii) adequate consumption of fruits and vegetables (5 or more/day), and 
2 = inadequate consumption of fruits and vegetables (less than 5/day) (reference).  
Age, sex, and countries gross national income (GNI) were used as confounders. This is because 
age could influence engaging in healthy behaviors such as increased or decreased consumption 
of fruit and vegetable intake and daily physical activity (Rasmussen et al. 2006).  
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Sex could influence the consumption of fruits and vegetables and partaking in physical activity 
(Rasmussen et al. 2006). Countries income (GNI) could influence availability and accessibility 
of fruits and vegetables in some countries more than others (Rasmussen et al. 2006). World Bank 
designations were used to categorize the economies of countries included in the analysis as low-
income with GNI of $1,035 or less, lower-middle-income economies with GNI between $1,035 
and $4085 and upper-middle-income with GNI between $4,086 and $12,615 (World Bank 2013). 
 
Lastly, independent sample t-tests were used to determine if there were significant differences 
between the mean intake of fruits, vegetables and fruits and vegetables based on adolescents 
physical environment, social environment and personal factors. Data on the mean intake of fruits 
and vegetables were merged for the 24 countries and linear regression models were then used to 
predict the mean intake of fruits, mean intake of vegetables and mean intake of fruits and 
vegetables using the independent variables (physical environment, social environment and 
physical activity) while controlling for age, sex and country’s GNI. 
 
Results 
 
Table 4.1 shows the results of the review of fruit and vegetable policies and how countries were 
classified as having policies or classified as not having policies. The study results showed that of 
the countries that had policies, 13 had available or adopted fruit and vegetable policies in their 
respective countries before data on the GSHS was collected. Thus, these countries were 
classified as “Presence of fruit and vegetable (FV) policy.” Eleven countries did not have 
policies and were classified as “No FV policy” (Table 4.1 and 4.2).  
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Table 4.1: Review of fruit and vegetable policies/action plans/guidelines published from 2004 – 2013 among Low-and Middle-
Income Countries showing countries with available policies before GSHS data was collected and countries without policies. 
LMICs with 
GSHS DATA 
(2004-2013) 
MOH/ 
(policy year) 
MOA 
 
MOE GINA NLiS PubMed Scopus Other 
ref 
Does 
Country 
have F&V 
policy? 
GSHS data 
year 
Sub-Saharan Africa 
Benin  - - - NA - No No  No 2009 
Botswana Yes (2011)   NA No    Yes 2005 
Ghana Yes (2007, 2012)   γ γ    Yes 2007 
Malawi Yes (2007
g
, 2009)   Yes (2009) Yes (2009)    Yes 2009 
Mauritania - - - - - No No  No 2010 
Namibia Yes (2013
g
)   No No    Yes 2004 
Senegal No No - - - No No  x 2005 
Seychelles√ Yes (2008)   Yes (2008) Yes (2008)    Yes 2007 
Sudan No *** - No  No No  No 2012 
Swaziland No No No γD-NCD γD-NCD No No Yes Yes 2013 
Tanzania ¶ (1992) No No Ф (2011) ¶ (1992) No No  ¶ Ф 2006 
Zambia Yes (2006, 2011)   Yes (2011) Yes (2011)    Yes 2004 
           
Middle East and North Africa 
Algeria - - - NA * No No  No 2011 
Djibouti - *** *** No No No No  Yes 2007 
Egypt√ - - - Yes (2007) 
¶ (1994)  
¶ (1994) No No  Yes 2011 
Jordan Yes (2006)   Yes (2006) No    Yes 2007 
Lebanon No - - Yes
g
 (2013) Yes
g
 (2013)    Yes 2011 
Libya - No - NA * No No  No 2007 
Morocco No No - - - No No  No 2010 
Syrian Arab 
Republic 
No No No No No No No  No 2010 
Tunisia No No No γDG γDG No No   γDG 2008 
Yemen No No No Yes
g 
(2009) Yes
g 
(2009)    Yes 2008 
           
South Asia 
India ¶1993 No Yes 
(2013) 
No ¶ 1995 Yes 
(2011) 
 Yes 
(2008) 
Yes 2007 
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Table 4.1 (cont.) 
Maldives  No - - Yes (2006) Yes (2006)    Yes 2009 
Pakistan No No No No No No No  No 2009 
Sri Lanka Yes (2009, 2011)   Yes (2010, 
2011) 
Yes (2010, 
2011) 
   Yes 2008 
           
Latin America and the Caribbean 
Argentina - - - NA No No No  No 2007 
Belize Yes
g
 (2012)   NA *    Yes 2011 
Bolivia - *** - NA γDG No No  γDG 2012 
Costa Rica - - No γ γ No No  γ 2009 
Dominica No No No No γ Yesg 
(2007) 
  Yes 2009 
Grenada No No No γDG γDG Yesg 
(2007) 
  Yes 2008 
Guatemala No - - γDG γDG No No  γDG 2009 
Guyana No Ф No No No No No  Ф 2010 
Honduras - - - No - No No  No 2012 
Jamaica Yes (2004)   Yes (2013)     Yes 2010 
Peru - - - γ γ No No  γ 2010 
St. Lucia No No No γD-NCD γ Yesg 
(2007) 
  Yes 2007 
St. Vincent and 
the Grenadines 
Yes
g 
  γD-NCD γ Yesg 
(2007) 
  Yes 2007 
Suriname No No - γD-NCD γD-NCD No No  γD-NCD 2009 
Europe and Central Asia 
Macedonia, 
FYR 
- - *** NA Yes No No Yes 
(2009) 
Yes 2007 
           
East Asia and Pacific 
Fiji√ Yes (2010, 2013 
g
) 
  Yes (2008, 
2010)  
Yes (2008)    Yes 2010 
Indonesia - *** - NA Ф ¶ 2002 ¶ 2002 Yes 
(2005) 
Yes 2007 
Malaysia√ Yes (2010)   Yes (2006) Yes (2006)    Yes 2012 
Mongolia√ - - - Yes 
(2007,2009) 
Yes 
(2007,2009) 
   Yes 2013 
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Table 4.1 (cont.) 
Myanmar No *** *** γDG γDG No No  γDG 2007 
Philippines Yes (2005, 2008)   γ No   Yes 
(2010) 
Yes 2011 
Thailand Yes
g
 (2007)   NA γ    Yes 2008 
Tonga *** No *** No * No No  No 2010 
           
MOH (Ministry of Health), MOA (Ministry of Agriculture), MOE (Ministry of Education), GINA (Global database on the 
implementation of Nutrition Action), NLiS (Nutrition Landscape Information System), NA (Not applicable) *Countries has no policy 
information available; - Countries webpage/documents not in English; ¶ Country has policy issued before2004; Ф Country has policy 
but policy does not focus on increasing fruit and vegetable consumption; γ Country has fruit and vegetable policy/action 
plan/guideline but was not publicly available ; γDG Country has dietary guidelines policy/action plan/guideline but was not publicly 
available; γD-NCD Country has diet-related policy/action plan/guideline for NCDs prevention but was not publicly available; GINA 
means Global database on the implementation of nutrition action; Ѱ Country has policy not officially endorsed; g –dietary guideline; ? 
–can’t determine if country has policy or not, *** websites not accessible; √policy/action plan/guideline adopted; Countries in bold 
are the countries that had available or adopted policies at least a year before collection of GSHS data 
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Table 4.2 Countries with available/adopted policies at least a year before GSHS data collection 
and a list of countries without policies from 2004 to 2013.  
LMICs with GSHS 
DATA (2004-2013) 
Policy status/year GSHS data year GNI 
Countries with policy (n = 13) 
Malawi  Available policy (2007) 2009 Low income 
Jordan Available policy (2006) 2007 Upper Middle Income 
Egypt Adopted policy (2007) 2011 Lower Middle income 
Maldives Adopted policy (2008) 2009 Upper Middle income 
Dominica Available policy (2007) 2009 Upper Middle income 
Grenada Available policy (2007) 2008 Upper Middle income 
Jamaica Available policy (2004) 2010 Upper Middle income 
Fiji Adopted policy (2008) 2010 Upper Middle income 
Malaysia Adopted policy (2005) 2012 Upper Middle income 
Mongolia Adopted policy (2006) 2013 Lower Middle income 
Indonesia Available policy (2005) 2007 Lower Middle income 
Philippines Available policy (2005) 2011 Lower Middle income 
Thailand Available policy (2007) 2008 Upper Middle income 
    
Countries without policy (n = 11) 
Benin No policy 2009 Low income 
Mauritania No policy 2010 Lower Middle Income 
Sudan No policy 2012 Lower Middle Income 
Algeria No policy 2011 Upper Middle income 
Libya No policy 2007 Upper Middle income 
Morocco No policy 2010 Lower Middle Income 
Syrian Arab Republic No policy 2010 Lower Middle Income 
Pakistan No policy 2009 Lower Middle income 
Argentina No policy 2007 Upper Middle income 
Honduras No policy 2012 Lower Middle income 
Tonga No policy 2010 Upper Middle income 
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Table 4.3 shows the unweighted frequencies and weighted percentages of food insecurity among 
adolescents in LMICs. The results are presented for adolescents in countries with fruit and 
vegetable policies and for adolescents in countries without fruit and vegetable policies. Among 
adolescents in countries with policies, the highest weighted percentage of adolescents who 
reported never going hungry due to unavailability of food at home were seen in Dominica 
(64.3%), Maldives (62.7%) and Mongolia (62.7%). Of the countries without policies, the highest 
weighted percentages of adolescents who reported never going hungry were seen in Pakistan 
(74.6%), Morocco (67.6%), Argentina (67.1%), and Honduras (63.3%).  
Countries with the highest weighted percentages of adolescents who reported sometimes going 
hungry due to unavailability of food at home were seen among countries with policies in 
Indonesia (58.5%), Fiji (55.4%) and Malaysia (54.8%). For countries without policies, the 
highest weighted percentage of adolescents who went hungry sometimes was seen in Tonga 
(60.2%), Libya (56.8%) and Benin (54.2%). With respect to going hungry often due to 
unavailability of food at home, adolescents in the following countries with policies recorded the 
highest weighted percentages; Malawi (18.5%), Jordan (14.1%) and Jamaica (13.7%). Among 
countries without policies, the highest percentages of adolescents who went hungry often due to 
unavailability of food at home was seen in Benin (17.7%), Tonga (14.2%) and Libya (13%). 
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Table 4.3 Characteristics of the physical environment (food insecurity) of adolescents in LMICs 
with fruit and vegetable policies and LMICs without policies (N = 24 countries) using the Global 
School-based Student Health Survey (2004-2013) 
LMICs Countries with policies 
 Responses N (weighted %) 
Jordan Never 1096 (50) 
Rarely/sometimes 780 (35.8) 
Mostly/always 306 (14.1) 
Malawi Never 965 (34.3) 
Rarely/sometimes 1048 (47.3) 
Mostly/always 287 (18.5) 
Egypt Never 1373 (53.5) 
Rarely/sometimes 1034 (41.9) 
Mostly/always 119 (4.5) 
Maldives Never 2013 (62.7) 
Rarely/sometimes 973 (30.4) 
Mostly/always 186 (6.9) 
Dominica Never 1062 (64.3) 
Rarely/sometimes 480 (30.0) 
Mostly/always 92 (5.7) 
Grenada Never 853 (55.8) 
Rarely/sometimes 548 (36.1) 
Mostly/always 118 (8.1) 
Jamaica Never 693 (39.5) 
Rarely/sometimes 732 (46.8) 
Mostly/always 167 (13.7) 
Fiji Never 567 (33.9) 
Rarely/sometimes 921 (55.4) 
Mostly/always 176 (10.7) 
Malaysia Never 10055 (40.3) 
Rarely/sometimes 14178 (54.8) 
Mostly/always 1212 (4.9) 
Mongolia Never 3374 (62.7) 
Rarely/sometimes 1888 (35.3) 
Mostly/always 105 (1.9) 
Indonesia Never 1140 (35.7) 
Rarely/sometimes 1775 (58.5) 
Mostly/always 197 (5.9) 
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Table 4.3 (cont.) 
 
 
Philippines Never 1858 (33.3) 
Rarely/sometimes 3034 (59.9) 
Mostly/always 375 (6.8) 
Thailand Never 1287 (47.3) 
Rarely/sometimes 1375 (49.3) 
Mostly/always 95 (3.4) 
Countries without policies 
Benin Never 741 (28.1) 
Rarely/sometimes 1488 (54.2) 
Mostly/always 454 (17.7) 
Mauritania Never 837 (41.1) 
Rarely/sometimes 983 (48.5) 
Mostly/always 213 (10.4) 
Sudan Never 1236 (56.2) 
Rarely/sometimes 761 (34.2) 
Mostly/always 179 (9.6) 
Algeria Never 2446 (54.8) 
Rarely/sometimes 1675 (36.7) 
Mostly/always 389 (8.5) 
Morocco Never 1948 (67.6) 
Rarely/sometimes 619 (21.7) 
Mostly/always 308 (10.7) 
Libya Never 676 (30.2) 
Rarely/sometimes 1250 (56.8) 
Mostly/always 281 (13.0) 
Syria Never 1456 (46.7) 
Rarely/sometimes 1300 (42.2) 
Mostly/always 324 (11.1) 
Pakistan Never 3780 (74.6) 
Rarely/sometimes 1043 (19.7) 
Mostly/always 311 (5.8) 
Argentina Never 1321 (67.1) 
Rarely/sometimes 588 (29.8) 
Mostly/always 589 (3.1) 
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Table 4.3 (cont.) 
 
Table 4.4 shows the generated descriptive statistics of the social environment of adolescents in 
LMICs. The study results were presented for adolescents in countries with policies and 
adolescents in countries without policies. Of the countries with policies, adolescents in Jordan 
(41.4%) were the most connected with their parents and among countries without policies, 
adolescents in Pakistan (54.7%) and Argentina (53.6%) felt the most connection with their 
parents. With respect to parental supervision among countries with policies, adolescents in 
Jordan (49.9%) and Philippines (49.6%) were the most supervised. In countries without policies, 
adolescents in Pakistan (52.5%) and Honduras reported being well supervised. For parental 
bonding, adolescents in Argentina (56.4%), Honduras (54.8%) and Pakistan (50.6%) reported 
bonding well with their parents. 
 
 
 
 
 
 
  
Honduras Never 1133 (63.3) 
Rarely/sometimes 565 (32.8) 
Mostly/always 69 (3.9) 
Tonga Never 564 (25.6) 
Rarely/sometimes 1315 (60.2) 
Mostly/always 311 (14.2) 
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Table 4.4 Characteristics of the social environment of adolescents in LMICs with fruit and 
vegetable policies and LMICs without policies (N = 24 countries) using the Global School-based 
Student Health Survey (2004-2013) 
LMICs Social environment 
                                                            Countries with policies                                 N (weighted %) 
Jordan Parental Connectedness Connected 898 (41.4) 
Some Connection 670 (31.3) 
Not Connected 576 (27.3) 
Parental Supervision Supervised 1089 (49.9) 
Some Supervision 660 (30.9) 
Not Supervised  408 (19.2) 
Parental Bonding  Bonded 1000 (45.6) 
Some Bonding 670 (31.0) 
No Bonding  506 (23.4) 
Egypt Parental Connectedness Connected 871 (34.7) 
Some Connection 1062 (42.9) 
Not Connected 554 (22.4) 
Parental Supervision Supervised 1089 (43.3) 
Some Supervision 921 (38.1) 
Not Connected 478 (18.6) 
Parental Bonding Bonded 1170 (46.4) 
Some Bonding 888 (36.5) 
No Bonding 418 (17.1) 
Maldives Parental Connectedness Connected 1008 (33.7) 
Some Connection 1077 (37.7) 
Not Connected 853 (28.6) 
Parental Supervision Supervised 851 (28.5) 
Some Supervision 1077 (37.1) 
Not Supervised 1058 (34.4) 
Parental Bonding Bonded 1403 (46.9) 
Some Bonding 1047 (35.3) 
No Bonding 1047 (17.8) 
Grenada Parental Connectedness Connected 462 (31.6) 
Some Connection 541 (37.8) 
Not Connected 422 (30.6) 
Parental Supervision Supervised 425 (28.9) 
Some Supervision 554 (38.3) 
Not Supervised 470 (32.8) 
Parental Bonding Bonded 537 (36.7) 
Some Bonding 539 (38.1) 
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Table 4.4 (cont.) 
 
Grenada  No Bonding 373 (25.2) 
Jamaica Parental Connectedness Connected 499 (33.9) 
Some Connection 617 (40.6) 
Not Connected 460 (25.5) 
Parental Supervision Supervised 627 (39.4) 
Some Supervision 562 (34.5) 
Not Supervised 408 (26.2) 
Parental Bonding Bonded 630 (38.9) 
Some Bonding 562 (36.4) 
No Bonding 388 (24.6) 
Malaysia Parental Connectedness Connected 8277 (31.5) 
Some Connection 11751 (46.2) 
Not Connected 5411 (22.3) 
Parental Supervision Supervised 3618 (14.2) 
Some Supervision 11821 (46.2) 
Not Supervised 9967 (39.6) 
Parental Bonding Bonded 11334 (43.1) 
Some Bonding 11034 (44.2) 
No Bonding 3025 (12.7) 
Mongolia Parental Connectedness Connected 1656 (30.7) 
Some Connection 2220 (41.7) 
Not Connected 1475 (27.6) 
Parental Supervision Supervised 2532 (46.7) 
Some Supervision 2033 (38.4) 
Not Supervised 798 (14.9) 
Parental Bonding Bonded 2615 (48.8) 
Some Bonding 1896 (36.2) 
No Bonding 806 (15.0) 
Indonesia Parental Connectedness Connected 1099 (35.0) 
Some Connection 1516 (49.7) 
Not Connected 472 (15.3) 
Parental Supervision Supervised 1045 (32.2) 
Some Supervision 1522 (50.8) 
Not Supervised 540 (17.0) 
Parental Bonding Bonded 1385 (44.6) 
Some Bonding 1328 (44.6) 
No Bonding 365 (10.7) 
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Table 4.4 (cont.) 
 
Philippines Parental Connectedness Connected 1420 (27.1) 
Some Connection 2739 (52.4) 
Not Connected 1081 (20.5) 
Parental Supervision Supervised 1147 (21.4) 
Some Supervision 2625 (49.6) 
Not Supervised 1418 (29.0) 
Parental Bonding Bonded 1662 (30.8) 
Some Bonding 2601 (50.3) 
No Bonding 973 (18.9) 
Thailand Parental Connectedness Connected 928 (34.1) 
Some Connection 1227 (45.1) 
Not Connected 560 (20.7) 
Parental Supervision Supervised 994 (35.8) 
Some Supervision 1201 (44.3) 
Not Supervised 522 (19.8) 
Parental Bonding Bonded 1215 (45.4) 
Some Bonding 1142 (40.0) 
No Bonding 340 (12.7) 
Countries without policies 
Benin Parental Connectedness Connected 1097 (42.6) 
Some Connection 1074 (38.6) 
Not Connected 505 (18.8) 
Parental Supervision Supervised 1281 (49.6) 
Some Supervision 933 (35.0) 
Not Supervised 463 (15.4) 
Parental Bonding Bonded 1207 (46.4) 
Some Bonding 1011 (36.9) 
No Bonding 445 (16.7) 
Mauritania Parental Connectedness Connected 658 (33.9) 
Some Connection 624 (31.2) 
Not Connected 693 (34.9) 
Parental Supervision Supervised 956 (49.1) 
Some Supervision 559 (28.3) 
Not Supervised 447 (22.6) 
Parental Bonding Bonded 694 (35.3) 
Some Bonding 676 (33.9) 
No Bonding 606 (30.8) 
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Table 4.4 (cont.) 
 
 
Sudan 
 
Parental Connectedness Connected 750 (34.9) 
Some Connection 730 (35.3) 
Not Connected 663 (29.8) 
Parental Supervision Supervised 935 (45.2) 
Some Supervision 722 (33.6) 
Not Supervised 461 (21.2) 
Parental Bonding Bonded 918 (42.7) 
Some Bonding 697 (34.1) 
No Bonding 508 (23.3) 
Morocco Parental Connectedness Connected 785 (27.4) 
Some Connection 829 (29.3) 
Not Connected 1246 (43.3) 
Parental Supervision Supervised 1283 (44.5) 
Some Supervision 808 (28.3) 
Not Supervised 782 (27.1) 
Parental Bonding Bonded 1110 (39.0) 
Some Bonding 706 (25.2) 
No Bonding 1029 (35.8) 
Libya Parental Connectedness Connected 710 (33.3) 
Some Connection 660 (31.1) 
Not Connected 755 (35.6) 
Parental Supervision Supervised 758 (35.3) 
Some Supervision 586 (27.2) 
Not Supervised 797 (37.4) 
Parental Bonding Bonded 948 (43.9) 
Some Bonding 626 (29.0) 
No Bonding 571 (27.1) 
Syria Parental Connectedness Connected 832 (26.4) 
Some Connection 1143 (37.0) 
Not Connected 1097 (36.6) 
Parental Supervision Supervised 1235 (39.7) 
Some Supervision 1061 (34.5) 
Not Supervised 770 (25.8) 
Parental Bonding Bonded 1191 (37.4) 
Some Bonding 1051 (34.5) 
No Bonding 844 (28.0) 
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Table 4.4 (cont.) 
No data – Malawi, Dominica, Fiji, Algeria 
Pakistan Parental Connectedness Connected 2723 (54.7) 
Some Connection 1590 (29.8) 
Not Connected 820 (15.5) 
Parental Supervision Supervised 2630 (52.5) 
Some Supervision 1581 (29.4) 
Not Supervised 940 (18.1) 
Parental Bonding Bonded 2552 (50.6) 
Some Bonding 1795 (34.6) 
No Bonding 759 (14.8) 
Argentina Parental Connectedness Connected 1016 (53.6) 
Some Connection 572 (30.6) 
Not Connected 304 915.8) 
Parental Supervision Supervised 722 (37.4) 
Some Supervision 680 (35.4) 
Not Supervised 515 (27.1) 
Parental Bonding Bonded 1058 (56.4) 
Some Bonding 536 (28.4) 
No Bonding 293 (15.2) 
Honduras Parental Connectedness Connected 807 (46.3) 
Some Connection 548 (31.1) 
Not Connected 389 (22.6) 
Parental Supervision Supervised 902 (51.4) 
Some Supervision 500 (28.6) 
Not Supervised 353 (20.1) 
Parental Bonding Bonded 950 (54.8) 
Some Bonding 454 (26.3) 
No Bonding 329 (19.0) 
Tonga Parental Connectedness Connected 604 (27.1) 
Some Connection 923 (42.2) 
Not Connected 666 (30.7) 
Parental Supervision Supervised 855 (39.8) 
Some Supervision 869 (39.8) 
Not Supervised 431 (20.4) 
Parental Bonding Bonded 673 (30.4) 
Some Bonding 821 (37.6) 
No Bonding 697 (30.0) 
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Table 4.5 shows the results of the logistic regression models used to determine the association 
between the physical environment (presence or absence of fruit and vegetable policy in the 
country and food insecurity), social environment (parental connectedness, parental supervision, 
parental bonding) and personal factors (physical activity) on the recommended daily intake of 
fruit (>= 2) among adolescents in LMICs. These factors were entered into the model starting 
with adolescent physical environment, social environment and physical activity behavior using 
the stepwise approach. Pseudo R Squares (Nagelkerke R
2
) was used to determine the model 
fitness and the contribution of each factor to the model. 
 
The study results showed a statistically significant positive association between the presence of 
fruit and vegetable policies and adolescents consuming the recommended daily intake of two or 
more servings of fruits {OR = 1.44; 95%CI (1.30 – 1.60); p-value < 0.001}. Never going hungry 
due to unavailability of food at home (food insecurity) was also positively associated with 
adolescents meeting the WHO recommendations for daily fruit intake {OR = 1.18; 95%CI (1.04 
– 1.33); p-value <0.05}. 
 
Adolescents who were connected to their parents were more likely to consume two or more 
servings of fruits daily {OR = 1.29; 95%CI (1.18 – 1.41); p-value <0.001}. Also, adolescents 
who were supervised {OR = 1.52; 95%CI (1.40 – 1.66); p-value <0.001} or had some 
supervision {OR = 1.14; 95%CI (1.07 – 1.23); p-value <0.001} were also more likely to meet the 
recommended fruit intake compared to those who received no supervision. Parental bonding was 
also positively associated {Bonded, OR = 1.20; 95%CI (1.10 – 1.31); p-value <0.001} with the 
intake of >=2 servings of fruit daily. Lastly, adolescents who met the WHO recommendations  
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for daily physical activity {OR = 1.28; 95%CI (1.17 – 1.40); p-value <0.001} were also more 
likely to consume two or more servings of fruits compared to adolescents who did not meet the 
WHO recommendations for daily physical activity. 
 
Model 1 shows the association between physical environment (presence or absence of fruit and 
vegetable policy in the country and food insecurity) on meeting the recommended daily intake of 
>=2 servings of fruits while controlling for age, sex and GNI. Results of the logistic regression 
model showed a statistically significant positive association between presence of fruit and 
vegetable policy {AOR = 1.52; 95%CI (1.38 – 1.68); p-value <0.001} and never going hungry 
due to unavailability of food at home (food insecurity) {AOR = 1.14; 95%CI (1.01 – 1.29); p-
value <0.001} and consuming two or more servings of fruits daily (Table 4.5) 
 
When the social environment variables (parental connectedness, parental supervision and 
parental bonding) were added to the physical environment variables (presence or absence of 
fruit and vegetable policy in the country and food insecurity) in Model 2 while controlling for 
age, sex and GNI, the presence of fruit and vegetable policy maintained a statistically significant 
positive association with consuming two or more fruit daily {AOR = 1.85; 95%CI (1.64 – 2.08); 
p-value <0.001}.  Parental connectedness was also positively associated with consuming two or 
more servings of fruits daily {Connected AOR = 1.12; 95%CI (1.01 – 1.25); p-value <0.05}. In 
addition, the results of model 2 showed that parental supervision plays a positive role for 
adolescents to meet the WHO recommendation for fruit intake {Supervised AOR = 1.49; 95%CI 
(1.37 – 1.61); p-value <0.001; some supervision AOR = 1.11; 95%CI (1.03 – 1.19); p-value 
<0.01}. Furthermore, the addition of the social environment variables to the physical  
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environment variables explained 4.2% of the variation of fruit consumption among adolescents 
(Nagelkerke R
2
 = .042) (Table 4.5). 
 
Models 3 shows the addition of physical activity to the physical environment and social 
environment variables while controlling for age, sex and country’s GNI. Presence of fruit and 
vegetable policy {AOR = 1.85; 95%CI (1.64 – 2.08); p-value <0.001}, parental connectedness 
{Connected AOR = 1.12; 95%CI (1.01 – 1.25); p-value <0.05}, parental supervision 
{Supervised AOR = 1.50; 95%CI (1.39 – 1.63); p-value <0.001; some supervision AOR = 1.12; 
95%CI (1.04 – 1.21); p-value <0.01} and meeting the WHO recommendations for daily physical 
activity {AOR = 1.25; 95%CI (1.14 – 1.37); p-value <0.001} were all positively associated with 
adolescents consuming two or more servings of fruits daily. The addition of the physical activity 
variable in model 3 increased the pseudo R
2
 (Nagelkerke R
2
 = .045) (Table 4.5). 
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Table 4.5 Results of logistic regression models showing the association between adolescents physical environment, social 
environment and personal factor (physical activity) on the meeting the WHO recommendations for daily intake of fruits using the 
Global School-based Student Health Survey (2004-2013) (N = 24 countries) 
 Crude Model 1 (Nagelkerke 
R
2
 = .027) 
Model 2 (Nagelkerke 
R
2
 = .042) 
Model 3(Nagelkerke 
R
2
 = .045) 
Variables OR 
95% CI 
AOR 
95% CI 
AOR 
95% CI 
AOR 
95% CI 
Physical environment     
Presence of FV policy 1.44 (1.30 - 1.60)*** 1.52 (1.38 - 1.68)*** 1.85 (1.64 - 2.08)*** 1.85 (1.64 - 2.08) *** 
No FV policy (Ref)     
     
Food insecurity     
Never hungry 1.18 (1.04 - 1.33)* 1.14 (1.01 - 1.29)* 1.08 (0.95 - 1.24) 1.09 (0.95 - 1.25) 
Sometimes/rarely hungry 1.03 (0.89 - 1.20) 0.95 (0.82 - 1.10) 0.95 (0.80 - 1.12) 0.95 (0.80 - 1.13) 
Mostly/always hungry (Ref)     
     
Social environment      
Parental connectedness     
Connected 1.29 (1.18 - 1.41)***  1.12 (1.01 - 1.25)* 1.12 (1.01 - 1.25)* 
Some connection 1.08 (0.99 - 1.17)  1.00 (0.92 - 1.08) 0.99 (0.91 - 1.08) 
Not connected (Ref)     
     
Parental supervision     
Supervised 1.52 (1.40 - 1.66)***  1.49 (1.37 – 1.61)*** 1.50 (1.39 - 1.63)*** 
Some supervision 1.14 (1.07 - 1.23)***  1.11 (1.03 - 1.19) ** 1.12 (1.04 - 1.21)** 
Not supervised (Ref)     
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Table 4.5 (cont.) 
Parental bonding     
Bonded 1.20 (1.10 - 1.31)***  0.95 (0.86 - 1.04) 0.94 (0.85 - 1.03) 
Some bonding 1.05 (0.96 - 1.14)  0.92 (0.84 - 1.01) 0.92 (0.84 - 1.01) 
No bonding (Ref)     
     
Personal Factors     
Physical Activity     
Met WHO’s recommendations for 
daily   physical activity  
1.28 (1.17 – 1.40)***   1.25 (1.14 – 1.37) *** 
Not meeting the recommendation 
(Ref) 
    
Each model was controlled for age, sex and GNI * p < 0.05, ** p < 0.01, *** p < 0.001. Models 1, 2 and 3 were all significant at p 
<0.05 
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Table 4.6 depicts the results of the logistic regression models showing the association between 
physical environment, social environment and personal factors and adolescents meeting the 
WHO recommendations for the daily intake of vegetables. Results show that adolescents who 
lived in countries with fruit and vegetable policies {OR = 1.41; 95%CI (1.25 – 1.59); p-value 
<0.001}, were supervised by their parents {OR = 1.30; 95%CI (1.17 – 1.45); p-value <0.001} 
and met the WHO recommendations for daily physical activity {OR = 1.36; 95%CI (1.20 – 
1.56); p-value <0.001} were more likely to consume three or more servings of vegetables daily. 
However, adolescents who reported never going hungry (food security) {OR = 0.88; 95%CI 
(0.78 – 0.99); p-value <0.05} or sometimes going hungry {OR = 0.84; 95%CI (0.75 – 0.94); p-
value <0.05} were less likely to meet the WHO recommendations for daily intake of vegetables 
compared to adolescents who reported going hungry often (food insecurity). 
 
Model 1 shows the logistic regression results for the association between physical environment 
(presence or absence of fruit and vegetable policy in the country and food insecurity) with 
adolescents meeting the WHO recommendations for daily intake of vegetables while controlling 
for age, sex and GNI. The study results showed that adolescents in countries with fruit and 
vegetable policies were more likely to consume three or more servings of vegetables {AOR = 
1.51; 95%CI (1.34 – 1.69); p-value <0.001} compared to adolescents in countries without 
policies. Nonetheless, food security showed a significant negative association where adolescents 
who reported never going hungry or sometimes going hungry were less likely to meet the WHO 
recommendations for daily intake of vegetables {Never hungry AOR = 0.87; 95%CI (0.77 – 
0.94); p-value <0.05; sometimes/rarely AOR = 0.77; 95%CI (0.69 – 0.87); p-value <0.001} 
compared to adolescents who reported going hungry often. 
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Model 2 shows the results of adolescents’ physical environment and social environment on 
meeting the WHO recommendations of daily intake of vegetables while controlling for age, sex 
and GNI. A statistically significant positive association was found between presence of fruit and 
vegetable policy {AOR = 1.78; 95%CI (1.56 – 2.04); p-value <0.001}, parental supervision 
{Supervised AOR = 1.40; 95%CI (1.26 – 1.56); p-value <0.001} and adolescents consuming 
three or more servings of vegetables. However, a significant negative association was found 
between food security {Never hungry AOR = 0.85; 95%CI (0.74 – 0.98); p-value <0.05; 
sometimes hungry AOR = 0.79; 95%CI (0.70 – 0.90); p-value <0.001}, having some connection 
with parents {AOR = 0.89; 95%CI (0.80 – 0.99); p-value <0.05} and parental bonding {Bonded 
AOR = 0.90; 95%CI (0.81 – 0.99); p-value <0.05; some bonding AOR = 0.87; 95%CI (0.79 – 
0.96); p-value <0.01} and consumption of >= 3 servings of vegetables daily 
The study results for model 3 which is the full model showing the main effects of the physical 
environment variables, the social environment variables and physical activity behavior on 
adolescents meeting the WHO recommendations of daily intake of vegetables while controlling 
for age, sex and GNI. The study results showed that adolescents in countries with fruit and 
vegetable policies {AOR = 1.79; 95%CI (1.57 – 2.05); p-value <0.001}, were supervised by 
parents {Supervised AOR = 1.41; 95%CI (1.26 – 1.57); p-value <0.001; some supervision {AOR 
= 1.11; 95%CI (1.01 – 1.21); p-value <0.05}and have 60 minutes of daily physical activity 
{AOR = 1.27; 95%CI (1.10 – 1.46); p-value <0.01} were more likely to consume three or more 
servings of vegetables compared to adolescents in countries without policies, not supervised by 
their parents and do not have 60 minutes of daily physical activity. 
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Some variables in the full model (model 3) showed a significant negative association. For 
example adolescents who reported never going hungry (food security) {AOR = 0.85; 95%CI 
(0.74 – 0.97); p-value <0.05}, sometimes/rarely going hungry {AOR = 0.79; 95%CI (0.69 – 
0.90); p-value <0.001}, had some connection with their parents {AOR = 0.89; 95%CI (0.80 – 
0.98); p-value <0.05}, bonded with their parents {AOR = 0.87; 95%CI (0.79 – 0.96); p-value 
<0.01}, or had some bonding with their parents {AOR = 0.85; 95%CI (0.77 – 0.95); p-value 
<0.01} were all less likely to meet the WHO recommendations for the daily intake of vegetables. 
The pseudo R
2
 increased as the independents variables were added step by step to the models 
whiles controlling for age, gender and GNI (Table 4.6). 
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Table 4.6 Results of logistic regression models showing the association between adolescents physical environment, social 
environment and personal factor (physical activity) on the meeting the WHO recommendations for daily intake of vegetables using the 
Global School-based Student Health Survey (2004-2013) (N = 24 countries) 
 Crude Model 1(Nagelkerke 
R
2
 = .013) 
Model 2 (Nagelkerke 
R
2
 = .023) 
Model 3 (Nagelkerke 
R
2
 = .025) 
Variables OR 
95% CI 
AOR 
95% CI 
AOR 
95% CI 
AOR 
95% CI 
Physical environment     
Presence of FV policy 1.41 (1.25 - 1.59)*** 1.51 (1.34 - 1.69) *** 1.78 (1.56 - 2.04)*** 1.79 (1.57 - 2.05)*** 
No FV policy (Ref)     
     
Food insecurity     
Never hungry 0.88 (0.78 - 0.99)* 0.87 (0.77 - 0.94)* 0.85 (0.74 - 0.98)* 0.85 (0.74 - 0.97)* 
Sometimes hungry 0.84 (0.75 - 0.94)* 0.77 (0.69 - 0.87)*** 0.79 (0.70 - 0.90)*** 0.79 (0.69 - 0.90)*** 
Mostly/always hungry (Ref)     
     
Social environment      
Parental connectedness     
Connected 1.08 (0.97 - 1.20)  1.01 (0.90 - 1.13) 1.01 (0.90 - 1.13) 
Some connection 0.93 (0.84 - 1.03)  0.89 (0.80 - 0.99)* 0.89 (0.80 - 0.98)* 
Not connected (Ref)     
     
Parental supervision     
Supervised 1.30 (1.17 – 1.45)***  1.40 (1.26 – 1.56)*** 1.41 (1.26 – 1.57)*** 
Some supervision 1.06 (0.97 – 1.16)  1.10 (1.00 – 1.21) 1.11 (1.01 – 1.21)* 
Not supervised (Ref)     
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Table 4.6 (cont.) 
Parental bonding     
Bonded 1.02 (0.94 - 1.10)  0.90 (0.81 - 0.99)* 0.87 (0.79 - 0.96)** 
Some bonding 0.93 (0.85 - 1.02)  0.87 (0.79 - 0.96)** 0.85 (0.77 - 0.95)** 
No bonding (Ref)     
     
Personal Factors     
Physical activity     
Met WHO’s recommendations for 
daily   physical activity  
1.36 (1.20 - 1.56)***   1.27 (1.10 - 1.46)** 
Not meeting the recommendation 
(Ref) 
    
Each model was controlled for age, sex and GNI; * p < 0.05, ** p < 0.01, *** p < 0.001. Models 1, 2 and 3 were all significant at p 
<0.05 
 
 
 
 
 
 
 
 
 175 
 
Table 4.7 depicts the association between adolescents’ physical environment, social environment 
and physical activity behavior on meeting the recommendations of five or more servings of fruits 
and vegetables. The study results showed that adolescents who live in countries with policies 
{OR = 1.48; 95%CI (1.30 – 1.69); p-value <0.001}, are connected to their parents {OR = 1.19; 
95%CI (1.06 – 1.34); p-value <0.01}, are supervised {OR = 1.51; 95%CI (1.33 – 1.71); p-value 
<0.01}, have some supervision {OR = 1.12; 95%CI (1.02 – 1.24); p-value <0.05} and exercise 
60 minutes daily {OR = 1.42 95%CI (1.24 – 1.63); p-value <0.001} are more likely to consume 
five or more servings of fruits and vegetables compared to adolescents who live in countries 
without policies, not connected with parent, not supervised by parents and don’t exercise 60 
minutes daily for seven days respectively. However, adolescents who reported sometimes or 
rarely going hungry were less likely {OR = 0.82; 95%CI (0.71 – 0.94); p-value <0.01} to 
consume five or more servings of fruits and vegetables compared to adolescents who went 
hungry often (food insecurity). 
Controlling for age, sex and GNI model 1 shows that presence of fruit and vegetable policy is 
positively associated with adolescents meeting WHO recommendations for daily intake of fruits 
and vegetables {AOR = 1.62; 95%CI (1.42 – 0.85); p-value <0.001}. Also adolescents who 
reported going hungry sometimes were less likely to meet the recommendations {AOR = 0.74; 
95%CI (0.65 – 0.86); p-value <0.001} compared to adolescents who reported going hungry 
often.  
Model 2 shows the association between adolescents’ physical environment and social 
environment variables on meeting five or more servings of fruits and vegetables daily while 
controlling for age, sex and GNI. The study results showed a positive association between  
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presence of fruit and vegetable policy {AOR = 2.03; 95%CI (1.73 – 2.39); p-value <0.001} and 
parental supervision {Supervised AOR = 1.61; 95%CI (1.41 – 1.83); p-value <0.001; some 
supervision AOR = 1.17; 95%CI (1.05 – 1.29); p-value <0.01} and adolescents consuming five 
or more servings of fruits and vegetables daily. On the other hand, adolescents who reported 
going hungry sometimes {AOR = 0.76; 95%CI (0.64 – 0.90); p-value <0.01}, bonded with 
parents {AOR = 0.86; 95%CI (0.77 – 0.95); p-value <0.01} or had some bonding with parents 
{AOR = 0.85; 95%CI (0.75 – 0.96); p-value <0.01} were less likely to meet the WHO 
recommendations for daily intake of >= 5 servings of fruits and vegetables compared to 
adolescents who went hungry often and have no bonding with their parents respectively. 
Model 3 depicts the logistic regression results for the association between adolescents physical 
environment, social environment and physical activity behavior on consuming five servings of 
fruits and vegetables daily while controlling for age, sex and GNI. The results of the full model 
shows that adolescents who live in countries with fruit and vegetable policies {AOR = 2.04; 
95%CI (1.74 – 2.40); p-value <0.001}, are supervised by the parents {AOR = 1.62; 95%CI (1.42 
– 1.84); p-value <0.001}or have some form of parental supervision {AOR = 1.17; 95%CI (1.05 – 
1.29); p-value <0.01} and are physically active for 60 minutes daily for seven days {AOR = 
1.30; 95%CI (1.13 – 1.50); p-value <0.001} are more likely to consume five or more servings of 
fruits and vegetables daily. However, adolescents who reported sometimes going hungry{AOR = 
0.75; 95%CI (0.63 – 0.90); p-value <0.01}, were bonded with their parents {AOR = 0.84; 95%CI 
(0.75 – 0.93); p-value <0.01} or had some bonding with their parents {AOR = 0.84; 95%CI (0.74 
– 0.95); p-value <0.01} were less likely to meet the WHO recommendations for daily intake of 
fruits and vegetables compared to adolescents who went hungry often and reported not bonding  
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with their parents respectively. Lastly, the pseudo R
2
 value increased as adolescents’ social 
environment factors and physical activity behavior were added to their physical environment 
factors in explaining their intake of fruits and vegetables (Table 4.7). 
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Table 4.7 Results of logistic regression models showing the association between adolescents physical environment, social 
environment and personal factor (physical activity) on the meeting the WHO recommendations for daily intake of fruits and 
vegetables, using the Global School-based Student Health Survey (2004-2013) (N = 24 countries)  
 Crude Model 1(Nagelkerke 
R2 = .017) 
Model 2 (Nagelkerke 
R
2
 = .031) 
Model 3 (Nagelkerke 
R
2
 = .034) 
Variables OR 
95% CI 
AOR 
95% CI 
 
AOR 
95% CI 
AOR 
95% CI 
Physical environment     
Presence of FV policy 1.48 (1.30 – 1.69)*** 1.62 (1.42 – 1.85)*** 2.03 (1.73 – 2.39)*** 2.04 (1.74 – 2.40)*** 
No FV policy (Ref)     
     
Food insecurity     
Never hungry 0.94 (0.81 – 1.09) 0.92 (0.79 – 1.06) 0.88 (0.74 – 1.05) 0.88 (0.74 – 1.04) 
Sometimes hungry 0.82 (0.71 – 0.94)** 0.74 (0.65 – 0.86)*** 0.76 (0.64 – 0.90)** 0.75 (0.63 – 0.90)** 
Mostly/always (Ref)     
     
Social environment      
Parental connectedness     
Connected 1.19 (1.06 – 1.34)**  1.06 (0.93 – 1.21) 1.05 (0.92 – 1.20) 
Some connection 0.97 (0.87 – 1.09)  0.91 (0.81 – 1.02) 0.91 (0.81 – 1.03) 
Not connected (Ref)     
     
Parental supervision     
Supervised 1.51 (1.33 – 1.71)***  1.61 (1.41 – 1.83)*** 1.62 (1.42 – 1.84)*** 
Some supervision 1.12 (1.02 – 1.24)*  1.16 (1.05 – 1.28)** 1.17 (1.05 – 1.29)** 
Not supervised (Ref)     
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Table 4.7 (cont.) 
Parental bonding     
Bonded 1.09 (0.98 – 1.20)  0.86 (0.77 – 0.95)** 0.84 (0.75 – 0.93)** 
Some bonding 0.96 (0.86 – 1.08)  0.85 (0.75 – 0.96)** 0.84 (0.74 – 0.95)** 
No bonding (Ref)     
     
Personal factor     
Physical activity      
Met WHO’s recommendations for 
daily   physical activity  
1.42 (1.24 - 1.63)***   1.30 (1.13 -  1.50)*** 
Not meeting the recommendation 
(Ref) 
    
Each model was controlled for age, sex and GNI; * p < 0.05, ** p < 0.01, *** p < 0.001. Models 1, 2 and 3 were all significant at p 
<0.05 
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Table 4.8 shows the differences between the mean daily intake of fruits, vegetables, and fruits 
and vegetables of adolescents’ physical environment, social environment, and physical activity 
behavior variables. The study results showed a statistically significant difference between the 
mean daily intake of fruits, vegetables and fruits and vegetables among adolescents in countries 
with fruit and vegetable policies and in countries without fruit and vegetable policy. Overall, 
adolescents in countries with fruit and vegetable policy had a significantly higher mean daily 
intake of fruits, vegetables, and fruits and vegetables compared to adolescents in countries 
without policies. Furthermore, adolescents who reported going hungry sometimes had a 
significantly lower mean daily intake of vegetables and fruits and vegetables than adolescents 
who reported going hungry often. 
With respect to adolescents’ social environment, adolescents who were connected with their 
parents had a significantly higher mean daily intake of fruits, vegetables, fruits and vegetables 
compared to adolescents without parental connection. Also, adolescents who were supervised, or 
had some supervision had a significantly higher mean daily intake of fruits, vegetables and fruits 
and vegetables compared to adolescents who were not supervised. Furthermore, adolescents who 
reported bonding very well with their parents also had a significantly higher mean daily intake of 
fruits, vegetables and fruits and vegetables compared to adolescents with no parental bonding. 
Lastly, adolescents who were physically active for 60 minutes daily for seven days had a 
significantly higher mean daily intake of fruits, vegetables and fruits and vegetables than 
adolescents who did not meet the WHO daily physical activity recommendations. 
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Table 4.8 Results showing differences between the mean consumption of fruits, vegetables, and 
fruits and vegetables of adolescents physical environment, social environment and personal 
factor (physical activity) using the Global School-based Student Health Survey (2004-2013) (N = 
24 countries)  
Variables Mean (95% CI) daily 
consumption of fruits 
Mean (95% CI) daily 
consumption of 
vegetables 
Mean (95% CI) daily 
consumption of fruit 
and vegetables 
Physical environment 
Fruit and vegetables policies    
Countries with fruit and 
vegetable policies 
1.53 (1.48 - 1.58)*** 1.77 (1.72 - 1.82)** 3.30 (3.21 - 3.39)*** 
Countries without fruit and 
vegetable policies (Ref) 
1.33 (1.28 - 1.39) 1.67 (1.62 - 1.72) 3.01 (2.91 - 3.10) 
    
Food insecurity    
Never 1.54 (1.49 - 1.59) 1.78 (1.73 - 1.82) 3.31 (3.23 - 3.39) 
Rarely/sometimes 1.38 (1.33 - 1.43) 1.68 (1.64 - 1.73)** 3.07 (2.99 - 3.15)* 
Mostly/always (Ref) 1.45 (1.36 - 1.54) 1.79 (1.71 - 1.87) 3.24 (3.09 - 3.38) 
    
Social environment 
Parental connection    
Connected 1.52 (1.46 - 1.58)*** 1.77 (1.72 - 1.83)*** 3.29 (3.20 - 3.39)*** 
Some connection 1.36 (1.32 - 1.41) 1.65 (1.61 - 1.70) 3.01 (2.93 - 3.09) 
Not connected (Ref) 1.39 (1.33 - 1.45) 1.63 (1.57 - 1.68) 3.02 (2.92 - 3.12) 
    
Parental supervision    
Supervised 1.60 (1.54 - 1.66)*** 1.80 (1.73 - 1.86)*** 3.39 (3.29 - 3.50)*** 
Some supervision 1.36 (1.31 - 1.41)** 1.66 (1.61 - 1.70)* 3.02 (2.94 - 3.10)** 
Not supervised (Ref) 1.28 (1.24 - 1.33) 1.60 (1.55 - 1.65) 2.88 (2.80 - 2.96) 
    
Parental bonding    
Bonded 1.48 (1.43 - 1.53)*** 1.74 (1.69 - 1.80)*** 3.23 (3.14 - 3.31)*** 
Some bonding 1.37 (1.32 - 1.43) 1.66 (1.61 - 1.70) 3.03 (2.94 - 3.11) 
No bonding (Ref) 1.40 (1.34 - 1.46) 1.63 (1.58 - 1.69) 3.03 (2.94 - 3.12) 
    
Personal factors 
WHO Physical activity 
recommendations 
   
60mins daily for  7days 1.64 (1.56 - 1.73)*** 1.90 (1.80 - 1.99)*** 3.54 (3.38 - 3.69)*** 
60mins daily for  < 7days (Ref) 1.42 (1.38 - 1.46) 1.71 (1.67 - 1.74) 3.13 (3.06 - 3.19) 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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Multiple regression analysis was used test if adolescents’ physical environment, social 
environment, and physical activity behavior significantly predicted their daily intake of fruits, 
vegetables and fruits and vegetables while controlling for age, sex and GNI. Table 4.9 shows the 
results for daily intake of fruits. In model 1, the physical environment variables (presence or 
absence of fruit and vegetable policy in the country and food insecurity) were used to predict the 
mean intake of fruits. The results showed that the model was statistical significant F (6, 691) = 
22.51, p < 0.001, R
2
 =0.016. On the second step (Model 2) the social environment variables 
(parental connectedness, parental supervision and parental bonding) were entered 
simultaneously, resulting in a significant increase in the {R
2
 = 0.028, F (12, 604)= 32.53, p < 
0.001}.  Model 3 shows the full model with the addition of adolescents’ physical activity 
behavior. The study result showed that the full model (physical environment, social environment 
and physical activity behavior) significantly predicted adolescents intake of fruits {R
2
 = 0.031, F 
(13, 603) = (30.68), p < 0.001} (Table 4.9) 
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Table 4.9 Results of Linear regression models using physical environment, social environment 
and personal factor (physical activity) to predict the mean daily intake of fruits using the Global 
School-based Student Health Survey (2004-2013) (N = 24 countries) 
 Model 1 Model 2 Model 3 
Variable description Coefficient () 
 
Coefficient () 
 
Coefficient () 
 
Physical environment    
Presence of FV policy 0.23  0.36  0.36 
    
Food insecurity    
Never hungry 0.08  0.06 0.06 
Sometimes hungry -0.11  -0.09 -0.089 
 R
2 
=0.016   
 F-test (6,691) = 
(22.51)*** 
  
    
Social environment     
Parental connectedness    
Connected  0.03 0.03 
Some connection  -0.06 -0.06 
    
Parental supervision    
Supervised  0.30 0.31 
Some supervision  0.08 0.09 
    
Parental bonding    
Bonded  -0.06 -0.07 
Some bonding  -0.08 -0.08 
  R
2
 = 0.028  
  F-test (12,604)= 
(32.53)*** 
 
    
Personal factors    
Physical activity    
WHO’s recommendations 
for daily   physical activity 
  0.19 
   R
2
 = 0.031 
   F-test (13,603) = 
(30.68)*** 
- The models 1, 2 and 3 were adjusted for age, sex and countries GNI; *** p < 0.001
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Table 4.10 shows the results of the linear regression models using adolescents’ physical 
environment, social environment, and physical activity to predict the daily intake of vegetables 
among adolescents while controlling for age, sex and GNI. The study results showed that in 
model 1 adolescents’ physical environment significantly predicted their daily intake of 
vegetables {R
2
 = 0.007, F (6,691) = 12.97, p < 0.001}. When adolescents social environment 
variables were added to the model in model 2, the study result showed it significantly predicted 
the intake of vegetables {R
2
 = 0.013, F (12,604) = 11.33, p < 0.001}. Addition of the adolescents 
physical activity behavior showed a full model (Model 3) that also significantly predicted the 
daily intake of vegetables among adolescents {R
2
 = 0.015, F (13,603) = 10.78, p < 0.001} (Table 
4.10). 
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Table 4.10 Results of Linear regression models using adolescents physical environment, social 
environment and personal factor (physical activity) to predict the mean daily intake of vegetables 
using the Global School-based Student Health Survey (2004-2013) (N = 24 countries) 
 Model 1 Model 2 Model 3 
Variable description Coefficient () 
 
Coefficient () 
 
Coefficient () 
 
Physical environment    
Presence of FV policy 0.15 0.28 0.29 
    
Food insecurity    
Never hungry -0.03 -0.02 -0.02 
Sometimes hungry -0.15 -0.12 -0.12 
 R
2 
=0.007   
 F-test (6,691) = 
(12.97)*** 
  
Social environment     
Parental connectedness    
Connected  0.08 0.08 
Some connection  -0.003 -0.01 
    
Parental supervision    
Supervised  0.19 0.20 
Some supervision  0.05 0.06 
    
Parental bonding    
Bonded  -0.004 -0.03 
Some bonding  -0.03 -0.05 
  R
2
 = 0.013  
  F-test (12,604) = 
(11.33)*** 
 
    
Personal factors    
Physical activity    
WHO’s recommendations 
for daily  physical activity 
  0.14 
   R
2
 = 0.015 
   F-test (13,603)= 
(10.78)*** 
- The models 1, 2 and 3 were adjusted for age, sex and countries GNI; *** p < 0.001 
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Table 4.11 shows the multiple regression analysis using adolescent physical environment, social 
environment, and physical activity to determine if it significantly predicted their daily intake of 
fruits and vegetables while controlling for age, sex and GNI. In Model 1, a significant regression 
equation was found F (6,691) = (21.94), p-value < 0.001 with an R
2
 of 0.013 depicting 
adolescents physical environment being a significant predictor of their daily intake of fruits and 
vegetables. Model 2 shows the simultaneous addition of adolescents’ social environment 
variables to the physical environment variables to determine if it significantly predicted their 
daily intake of fruits and vegetables. The regression equation for model 2 was also statistically 
significant with an increase in the R
2
, {R
2
 = 0.027, F (12,604) = 22.69, p < 0.001}. The full 
model (that is addition of adolescents’ physical activity behavior) to their physical and social 
environment also significantly predicted the daily intake of fruits and vegetables among 
adolescents in LMICs {R
2
 = 0.03, F (13,603) = 21.22, p < 0.001} (Table 4.11) 
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Table 4.11 Results of Linear regression models using adolescents physical environment, social 
environment and personal factor (physical activity) to predict the mean daily intake of fruits and 
vegetables using the Global School-based Student Health Survey (2004-2013) (N = 24 countries) 
 Model 1 Model 2 Model 3 
Variable description Coefficient () 
 
Coefficient () 
 
Coefficient () 
 
Physical environment    
Presence of FV policy 0.38 0.65 0.65 
    
Food insecurity    
Never hungry 0.05 0.04 0.04 
Sometimes hungry -0.251 -0.20 -0.201 
 R
2 
=0.013   
 F-test (6,691) = 
(21.94)*** 
  
Social environment     
Parental connectedness    
Connected  0.114 0.11 
Some connection  -0.07 -0.08 
    
Parental supervision    
Supervised  0.49 0.50 
Some supervision  0.13 0.15 
    
Parental bonding    
Bonded  -0.07 -0.09 
Some bonding  -0.12 -0.132 
  R
2
 = 0.027  
  F-test (12,604) = 
(22.69)*** 
 
Personal factors    
Physical activity    
WHO’s recommendations 
for daily   physical activity 
  0.32 
   R
2
 = 0.03 
   F-test (13,603) = 
(21.22)*** 
The models 1, 2 and 3 were adjusted for age, sex and countries GNI; *** p < 0.001 
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Discussion  
Although policies related to lifestyle behaviors have been effective in developed countries 
(Hercberg 2009; WHO 2013; Bere & Klepp 2005; Hearn et al. 1998; Rasmussen et al. 2006),
 
few 
studies have examined relevant policy effectiveness for adolescents in LMICs. This 
developmental stage is critical since many life-long lifestyle behaviors begin during adolescence 
and could have a substantial effect on the current NCD epidemic observed during adulthood (UN 
2010; Beaglehole et al. 2011). Additionally, mortality associated with NCDs occurs at a much 
younger age in LMICs compared to high income countries (WHO 2011). This confirms the need 
to explore the physical environment, social environment, and physical activity as determinants of 
the daily intake of fruits and vegetables among adolescents in LMICs.  
 
The study results showed that the presence of fruit and vegetable policy in LMICs is positively 
associated with adolescents meeting the WHO recommendations for daily intake of fruits, 
vegetables and fruits and vegetables. Adolescents in countries with fruit and vegetable policy 
were 1.44 times as likely to consume adequate fruits daily, 1.41 times likely to consume 3 
servings of vegetables daily and 1.48 times likely to consume 5 servings of fruits and vegetables 
compared to adolescents in countries without fruit and vegetable policies. Likewise, adolescents 
in countries with fruit and vegetable policies also had a significantly higher mean intake of fruits 
(1.53 vs 1.33), vegetables (1.77 vs 1.67), fruits and vegetables (3.30 vs 3.01) compared to 
adolescents in countries without fruit and vegetable policies. 
 
A similar positive impact of policies/action plan/guidelines on health behavior has been seen in 
high-income countries. For example studies conducted by Sahota et al. (2001) Perry et al. (2004),  
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Lytle et al. (2006), and Cullen et al. (2007), found that food guidelines that primarily focused on 
fruits and vegetables offered as part of school lunch led to an increased fruit and vegetable 
availability and this ranged from + 0.28 servings/day to 0.48 servings/day (Jaime & Lock 2009). 
Also studies in the United States (US), and Finland, have found that students who participate in 
school lunch programs have a higher intake of fruits and vegetables compared to students that do 
not participate in school lunch programs (Rasmussen et al. 2006). In addition, after France 
launched the National Nutrition and Health program in 2001 with the aim of changing food 
behavior and physical activity to reduce the prevalence of obesity among adults and also to 
stabilize the growing prevalence of obesity among children, this led to an increase in the intake 
of fruits and vegetables and also the stabilization of childhood overweight (Hercberg 2009; 
WHO 2013). Overall, these results show that presence of policies addressing dietary gaps in 
LMICs may lead to increase in the consumption of foods, especially fruits and vegetables in 
targeted populations. 
 
According to the FAO, “Food security is a situation that exists when all people, at all times, have 
physical, social and economic access to sufficient, safe and nutritious food that meets their 
dietary needs and food preferences for an active and healthy life”(FAO 2002). The GSHS 
assessed food security by determining the number of adolescents who went hungry because there 
was not enough food in the home. The study found availability of food at home (food security) to 
be positively associated (OR =1.18) with adolescents consuming >= 2 servings of fruits daily but 
lost significance after the addition of other independent variables in the model. However, 
availability of food at home (food security) was negatively associated with adolescents meeting 
the WHO recommendations for daily vegetables and daily fruits and vegetables. A similar  
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negative slope was found in predicting the mean daily intake of fruit (Sometimes hungry, β = -
0.89), vegetables (Never hungry, β = -0.02; Sometimes hungry; β = -0.12), and fruit and 
vegetables (Sometimes hungry, β = -0.20).  
 
The results of the study (with the exception of consuming >= 2 servings of fruits daily) are 
different from the findings by Peltzer & Pengpid (2010), who also used the GSHS data from 
seven African countries to determine whether availability of food influenced the daily intake of 
fruit, vegetables and fruit and vegetables. The authors found that adolescents who went hungry 
(food insecure) were more likely to have inadequate consumption of fruits, inadequate 
consumption of vegetables and inadequate consumption of fruits and vegetables. In another 
study Batgerel et al. (2012), found a similar negative association in which adolescents who 
reported never going hungry were less likely to consume >= 3 servings of vegetables daily. 
Batgerel et al. (2012) used the GSHS data to examine the prevalence of fruit and vegetable 
consumption and associated factors among adolescents in Mongolia.  Batgerel et al. (2012) 
found that adolescents who always experienced hunger in the last month (food insecurity) were 
more likely to have adequate fruits and vegetable intake compared to the adolescents who did not 
feel hungry (food security). Lorson et al. (2008), also reported a similar negative association with 
respect to food security and intake of fruits and vegetables. According to Lorson et al. (2009), it 
is not clear if this negative association is due to lack of financial resources to purchase fruits and 
vegetables, or lack of knowledge of the importance of consuming a healthy diet (e.g. fruits and 
vegetables), or if there is a lack of availability of fruits and vegetables at home (Lorson et al. 
2009). It is important to note that availability of food as presented in the GSHS data does not  
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necessarily mean availability of fruits and vegetables and this could be the reason why a negative 
association was found in my study. 
 
Research has shown that parenting style has direct influence on adolescents eating behaviors. 
According to Nicklas et al. (2001), the family is a vital component of an adolescent’s immediate 
environment since it is the parent that provides the food environment that encourages the 
consumption of certain foods regularly. The study sought to determine if the social environment 
(parental connectedness, parental supervision and parental bonding) was associated with the 
intake of fruits, vegetables and fruits and vegetables among adolescents in LMICs. I found that 
parental connectedness and parental supervision was positively associated with adolescents 
consuming sufficient fruits daily. Parental supervision was also positively associated with 
adolescents consuming >= 3 servings of vegetables daily. However, parental bonding was 
negatively associated with adolescents meeting the WHO recommendations for >= 5 servings of 
fruits and vegetables daily.  
 
The study results are consistent with the study of Kremer et al. (2003) who found that 
adolescents raised in an authoritative home consumed significantly more fruits than adolescents 
who were raised with other parenting styles. The authors also found that adolescents with 
authoritative parents perceived the most social support towards fruit consumption (Kremer et al. 
2003). My study results are also consistent with the study of Peltzer & Pengpid (2010) who also 
found that lack of caregiver connectedness was positively associated with adolescents consuming 
inadequate fruits {AOR = 1.41; 95%CI (1.18 – 1.60); p-value <0.001}. Peltzer & Pengpid (2010) 
also found that lack of parental supervision was also positively associated with inadequate intake  
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of fruits {AOR = 1.25; 95%CI (1.04 – 1.49); p-value <0.05} and inadequate intake of vegetables 
{AOR = 1.57; 95%CI (1.30 – 1.89); p-value <0.001} among adolescents. The study results 
showed that parenting style influences the intake of fruits and vegetables among adolescents. 
 
With respect to adolescent physical activity, I found that adolescents who were active for a total 
of 60 minutes daily (meeting the WHO recommendations) were more likely to consume >= 2 
servings of fruits daily, consume >= 3 servings of vegetables daily and >= 5 servings of fruits 
and vegetables daily. These adolescents also had a significantly higher mean daily intake of 
fruits (1.64 vs. 1.42), vegetables (1.90 vs. 1.71) and fruits and vegetables (3.54 vs. 3.13) 
compared to adolescents who did not meet the WHO recommendations for daily physical 
activity behavior. My results are consistent with Peltzer & Pengpid (2012) who used the GSHS 
data to determine fruit and vegetable consumption and associated factors among In-School 
adolescents in five Southeast Asian Countries. The authors found that being physically inactive 
was associated with inadequate intake of fruits and vegetables among adolescents. My study 
builds on the knowledge that adequate physical activity does influence sufficient intake of fruits 
and vegetables among adolescents in LMICs. 
 
Strengths and Limitations 
The study has several strengths and limitations. For example, it is among a few cross-national 
studies examining the determinants and predictors of fruit and vegetable consumption among 
adolescents in LMICs. Secondly, the study applied the pro children model developed and used in 
some European countries to determine if the constructs in the models are significant predictors of 
daily fruit and vegetable intake in LMICs. 
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The limitations of this study include the use of the GSHS data, which surveys adolescents in 
schools; thus the association between the adolescents’ physical environment, social environment 
and physical activity might not necessarily be a reflection of the fruit and vegetable consumption 
among all adolescents in LMICs. Specifically, adolescents that are unable to attend school or 
have dropped out would not be captured. Thus, the study warrants caution with interpretation. 
 
Secondly, adolescents had to recall and self-report their fruit and vegetable consumption patterns 
during the past 30 days. This approach may result in either overestimating or underestimating 
consumption behaviors, leading to information bias. I also cannot be certain that the 5 servings 
of fruits and vegetables reported by the adolescents were equivalent to 400 grams since I could 
not quantify the servings from the GSHS data. Also, it would have been useful to take into 
consideration parents’ fruit and vegetable intake since parental modeling could have an effect on 
adolescents meeting the WHO recommendation, but the GSHS does not provide these variables.  
 
Furthermore, the addition of variables such as parental socio-economic status, adolescents 
preferences for fruits and vegetables, knowledge and attitude towards fruit and vegetable 
consumption, availability of fruits and vegetables at school, self-efficacy and perceived barriers 
would have improved the models but these variables are not included in the  GSHS data. Due to 
this limitation, a fewer number of variables were included in my models resulting in the low R-
squares reported in my models. This low R-square has also been reported by Batgerel et al. 
(2011) who also used the GSHS data from students in Mongolia. 
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Further, the criteria for determining the availability of fruit and vegetable policies have some 
limitations. In this study, a country was designated as having an available policy if the policy has 
been present in the country at least a year before collection of GSHS data.  It is important to note 
that availability of policy in a country does not necessarily mean that it has been implemented 
and reaching the target audience as such there should be caution with the interpretation of the 
study results. Also, only policies from 2004 to 2013 were reviewed. Thus some countries might 
now have policies but were classified as not having policies in this study. Also, I cannot 
speculate as to what aspects of specific policies have an impact on adolescents meeting or not 
meeting the WHO recommendations as I relied on a secondary data source. Lastly, the study is 
cross-sectional, so I did not prospectively follow the adolescents’ trajectory from the 
implementation of the policies to their specific health behaviors. Thus the study warrants caution 
with interpretation. 
 
Conclusion 
Adolescents in countries with fruit and vegetables policy have a significantly higher intake of 
fruits, vegetables and fruit and vegetables compared to adolescents in countries without fruit and 
vegetable policies. Parenting style does influence intake of fruits and vegetable among 
adolescents in LMICs. In addition, adolescents who are physically active are more likely to 
consume sufficient intake of fruits, vegetables and fruits and vegetables. Lastly, adolescents’ 
physical environment, social environment and physical activity behavior are significant 
predictors of daily intake of fruits, vegetables and fruits and vegetables. 
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Policy Implications 
I found that presence of fruit and vegetable policies, parental support and physical activity are 
important determinants of fruit and vegetable consumption among adolescents in LMICs. 
Therefore; 
1. Governments in countries without policies will need to formulate policies to increase 
consumption of fruits and vegetables particularly among adolescents in LMICs. 
2. Policy makers should create a supportive environment, where fruits and vegetables are 
available and affordable. 
3. Parents will need to model  healthy behaviors (such as incorporating fruits and vegetables 
into the diets) of their children 
4. Adolescents who are physically inactive should be encouraged to engage in physical 
activity, as being active is associated with an increased intake of fruits and vegetables. 
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